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A Boon to 
Silk Manufacturers 


The manufacturer who undertakes to throw 
his own silk or has it thrown on a commission 
basis simply adds to his other responsibilities, 
whereas by buying from a specialist he can se- 
cure and maintain a standard of quality in no 
other way obtainable. 7 


We are Organzine specialists. 


After a period of 58 years in keeping sverlaat. 
ingly at it we believe that we can now produce 


Organzine superior to any ae Japan Organ- 


zine in this market. 


In view of the fact that we are buying the 
choicest selections of Japan silk that comes into 
the United States, our advanced method of 
throwing, employing experienced help and using 
only the most modern machinery in our plants, 
silk manufacturers are able to secure a product 
of quality which will prove both Se 
economical and profitable. 

Dunlop Organzine is guaran- 
teed to have superior running 
qualities over any other Japan 
silk in this market. 


Jno. Dunlop’s Sons, Inc. 


Organzine Specialists 
19 Madison Ave. New York 
Phone, Madison Square 9134 


U.S. Trust eget Sik Bldg., Paterson 
Room 507 Phone, Sherwood ire 


George A. Urlaub 
MAY 25 1945 
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INTRODUCTION 


AM presenting with this treatise on Silk Throw- 
ing the physical properties, structural qualities, 
and the classification of raw silk as found in re- 

searches and experiments by the Author. 

I have aimed to gather in this volume the neces- 
sary information required to form a clear conception 
of the characteristics of raw silk, how to measure 
each quality so that one may know how to handle it 
properly and get efficient results. . 

I propose to give a basis for scientific manage- 
ment and break away from traditional methods and 


—finger and thumb rule. I desire to acknowledge the 


assistance of many friends in proving and checking 
my work with actual mill practice and quality of 
fabrics. I do not presume to have exhausted the 
subjects dwelt upon, but have only taken an advance 
step, which I sincerely hope will point out a better 
way to others. I deem it proper that I should fur- 
ther acknowledge the financial aid and facilities pro- 
vided by those interested in the subject, and which 
have made possible the conclusions herein presented. 


WARREN P. SEEM 


Richmond Hill, N. Y. City, 1922. 
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PART I—CHAPTER I 
RAW SILK PROPERTIES 


DEEM it expedient to open this chapter with a general or popular 
treatise on the characteristics of raw silk, that one may get a com- 
prehensive ‘view of the properties of the raw silk thread and thus 
lead up to a technical consideration by authorities on the subject. 


The raw silk of commerce is received in skeins weighing from 
two and a half to three and a half ounces, and the size mostly used contains 
from 45,000 to 65,000 yards per skein or from 300,000 to 320,000 yards, to the 
pound. A perfect skein of raw silk is considered as one of continuous length 
knotted together with knots not over one-eighth of an inch in length, and free 
from defects larger than the average diameter of the thread. 


The popular size, called 13/15 denier, is about 0.00217” in diameter and re- 
quires about 500 threads to cover one inch. The thread may vary twenty per 
cent in diameter on the best qualities and yet be considered a good delivery. 
The thread is not as uniform in size as cotton and cannot be measured with a 
micrometer caliper like wire, first, because it yields under pressure, and second, 
because every few inches it changes in diameter. The international method of 
determining the size is to reel a skein of 450 meters and weigh this in units of 
.05 grams called a denier. 

The raw silk thread, as generally known, is the product of a worm that 
feeds on mulberry leaves and is called Bombyx Mori, or mulberry silkworm. 
In the cycle of life of the silkworm, the egg, which is about the size of a pin 
head, hatches out into a worm about one-eighth of an inch long, which grows 
to about three inches in length in one. month’s time, then spins a cocoon of 
silken fibres around itself, changes shortly into a chrysalis which in a few days 
is transformed into a moth; when the moth lays its eggs the cycle of life is com- 
pleted. One ounce of eggs produces about 150 pounds of cocoons. 


The cocoon filament varies in size from 3.20 deniers on the exterior of the 
cocoon to 1.92 deniers on the interior of the cocoon, or an average of about 2.50 
deniers. Different races give different sizes. The cocoon fibre consists of two 
filaments which issue from two small orifices in the head of the worm in a glu- 
tinous state and harden immediately on exposure to the air. From seventeen to 
twenty-five per cent of this fibre is a silk gum or glue called sericin, and the 
remaining portion is the real fibre called fibroin. The cocoon fibre is about 
0.00043” in diameter, or requires about 2500 fibres laid side by side to cover one 
inch. 

To secure the thread of commerce the cocoons are soaked in boiling water 
which softens the gum and permits of the unwinding of the cocoon fibre; five 
or six of these cocoon fibres are then brought together and caused to wind or 
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twist around each other from twelve to twenty times, so as to cause these fibres 
to press and knead together into one compact thread as well as to wring out 
the water and cause the thread to cohere together firmly before reaching the 
reel, where they are reeled into the skein of commerce. 


The proper cementing of these fibres is one of the important qualities of the 
silk thread, and is called cohesion. The irregular size of the cocoon fibres pre- 
vents the reeling of an absolutely even size thread, and it is altogether a matter 
of judgment when one or more threads are required to keep the thread up to 
size; in fact, it is only when the threads appear thinner that an additional fibre 
is cast in on the running thread. The cocoons contain from 500 to 700 yards 
and it requires from 2500 to 3000 cocoons to reel a pound of silk. 


Three crops of cocoons are produced in Japan. The first are called Spring, 
which are set to hatch early in May, when a sufficient number of mulberry 
leaves begin to sprout forth, and are generally ready for reeling early in June. 
The eggs for the second or Summer crop are held over in cold storage until the 
middle of June, and these are ready for reeling about the end of July. The third 
crop, known as Autumn crop, are taken out of cold storage about the middle of 
July and are ready for reeling by the end of August. The Spring cocoons go 
toward making the so-called Summer reeling and are the first and best of all 
crops. Of the Summer cocoons some go toward making Summer reelings and 
some to Autumn reelings. The last of the Autumn cocoons and the remnants 
of the old crop are used to produce the Spring reelings, and this accounts for 
the lower class of silk received during the months of May, June and July. Many 
of the filatures are closed during the winter months. 


In the process of reeling, inexperienced or careless reeling girls may permit 
considerable waste to collect in the basins and pass up on the thread, causing 
a dirty thread, or allow one or more cocoons to run out and neglect to replace 
them promptly, causing a fine thread. On the highest grade of silk one must 
expect to find about one hundred defects to the pound, on the lowest grades 
these defects sometimes aggregate 3500 defects to the pound. 

The strength of the silk thread is about three and a half times greater than - 
cotton and three times greater than wool. The elasticity is about five and a half 
times greater than cotton and five times greater than wool. . 
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PHYSICAL PROPERTIES OF RAW SILK 


SILK fibre, as discharged by the silkworm, consists of two fibres or cyl- 
™ inders of gummy material called fibroin, united together by an external 
layer of varnish termed sericin. The cause of this peculiar double structure is 
clearly seen by an examination of the method of production of the silk fibre 
in the body of the silkworm. By a dissection it is found that there is on each 
side of the body of the silkworm a set of glands, consisting of three portions; 
the lower portion, farthest from the mouth, has the appearance of a fine, much 
twisted tube, and in this thé silky matter is supposed to be secreted. It is con- 
nected to a larger tube, twisted in more regular folds. This has usually a yel- 
lowish color, and is really the reservoir of the silk substance, which passes from 
it through a very fine tube, which again unites with a similar tube from the 
glands on the other side of the body to form a very minute canal; as it is termed. 
The silk substance has now assumed an ‘elliptical form, and consists of two cyl- 
inders of silky matter. Whilst passing along the canal these two cylinders are 
united by the silk gum or varnish, which is passed into the capillary canal from 
two minute glands placed at the side. : 


The fibrets, i. e., the two constituent cylinders comprising the silk fibres, 
after being thus united, pass along to the mouth of the silkworm, and out 
through a minute opening in the mouth termed a “‘spinneret,” or, a “seripositor.” 


When the silkworm commences spinning or discharging silk fibres, the 
gum seems to be poured into the canal very irregularly, and the fibre appears in 
many respects to be imperfect; as by a microscopic examination of floss-silk 
fibres—or fibres which are first spun by the silkworm—large lumps of gummy 
matter are seen on the surface, and in some cases two fibres (each, of course, 
containing two fibrets) are joined together by this gummy matter. This last 
assumes many different forms and varies greatly in quantity. On some fibres 
there will be only a triangular lump at intervals—similar to fibre, Fig. 6, which 
is a floss fibre of the French bombyx mori. In other cases there are long 
lengths of gum; but if the fibre has been kept in a dry place the gum is seen to 
be broken into shorter lengths owing to the contraction in drying. See Fig. 3. 
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Fig. 9 represents two floss fibres of bombyx mori silk (Chinese) united to- 
gether by a mass of gum. This explains the very impervious nature of silk 
cocoons, as when the fibres are placed side by side after being discharged by 
the silkworm, the gummy matter, which is then in a sticky and moist condi- 
tion, will tend to unite them and make a solid layer of silky material. 


In many cases also a microscopical examination shows that silk fibres are much 
expanded in some places and contracted in others, and that in other positions 
the two constituent fibrets are not the same size. Fibre, Fig. 5, shows a good 
example of the first case, and at the position where it is so much expanded the 
fibre seems to be structureless, and to consist of a mass of dried gum. Fibre, 
Fig. 4, shows the latter case, where the fibret is at intervals much larger than 
the other, thus causing a node on the surface of the fibre. At another position 
in the same fibre, the two fibrets are quite separated, and there is a space be- 
tween them, as shown in fibre Fig. 1. Where a fibre has been broken, the two 
ends of the constituent fibret are often seen to diverge, as if the shock of break- 
ing had loosened the gum holding them together. It is found that silk fibres 
appear in many positions to have been twisted around themselves; and thus 


uneven planes are produced on the surfaces of the fibres. The cause of this 
twisting is not exactly known, but it is supposed to have been put into the silk 
fibres by the silkworm during the spinning operation. Silk fibres also appear 
to be slightly wavy, probably because the curl, which was formed when they 
were coiled in the cocoon, has not been removed. The previously mentioned 
properties, together with another, which is perhaps of greater effect than any 
of them, viz., their gummy nature, probably cause the great tenacity of silk 
yarns. 


The lumps of gum on the surface of the fibres may also assist in the 
strengthening of yarns, but in a good silk yarn these should be absent, having 
been removed by the boiling-off process, which takes place preparatory to either 
reeling or carding. The real cause of the spinning property of silk fibres may, 
therefore, be ascribed to the following properties: 1, the gummy nature of the 
silk fibres; 2, its fineness; 3, its strength and elasticity; 4, its uneven surface pro- 
duced by the twisting; 5, its length. If silk fibres are spun into yarn, whilst in 
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a heated and dry condition—that is, when the gummy nature is partially or com-. 
pletely destroyed—the yarn produced-is very inferior; whereas a yarn five or 
six counts finer can be spun in a room, the atmosphere of which is heated, but 
moist. The surfaces of the fibres are thus softened and rendered gummy, and 
the fibres cannot be drawn apart so easily; hence the yarn is stronger than that 
produced from similar material, but under different conditions. The moist con- 
dition of the atmosphere is also of advantage in removing the electricity which 
resides in the silk fibre, on account of its non-conductive nature; and it was 
found practically, before these properties were studied, that the very best atmo- 
sphere for the production of good silk yarns is one which is heated and moist.— 
Textile Record, 1895. 


THE CHEMICAL NATURE OF SILK 
By Thomas Wardle, F.C.S., F.G.S. 


T will add more to the interest of this subject to compare the chemical natures 
of both the round fibre of the Bombyx mori with the flat fibre or tussur 
silk. An analysis of tussur silk was made under the direction of Dr. Knecht, by 
E. Bastow and J. R. Appleyard, students of the chemical and dyeing department 
of the Bradford Technical College, in 1888, which gave the following percentage © 
results: 


PACTOM ea tei ent ba ie ok. Hen ee Oe ae 47.18 


VEN OROTIA  Ocue cts 0's 8 5 ese we Rene Tio acese ee 6.20 
IN ECO nee, 205 GR cre o eotes tos LAS ne ie 16.85 
ag 2s a re ee beeen ees 29.67 

99.90 


They do not state whether the analysis was made of the tussur silk in India, 
Antheroea mylitta, or that of China, the Antheroea pernyi; probably it was the 
latter, and as they differ in structure, and, no doubt, somewhat in composition, 
a determination of one or the other is still to be desired, and it would be inter- 
esting to see the analyses of both side by side, and also of the gum or sericin of 
each species. 


Let me now institute comparisons between ordinary silk and tussur silk. 
When the raw silk of commerce (Bombyx mori) is heated in water under pres- 
sure, it yields two compounds, fibroin and sericin, or silk gelatine. Fibroin con- 
stitutes about sixty-six per cent. of raw silk; it is a silky, glistening substance, 
which is insoluble in water, but dissolves in strong acids, alkalies, and a solution 
of cuprammonium sulphate. When boiled with dilute sulphuric acid it yields 
glycocol, leucine, and tyrosine. There are two analyses of the fibroin of the 
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silk of commerce (Bombyx mori), one by Mulder and the other by Schutzen- 
berger, which are shown in the following table:. : 
The ordinary silk of commerce, 


Bombyx mori, 
Calculated for Calculated for 


Tussur silk Mulder’s Schutzenberger’s 
formula formula 
2 Cision sCe Seay ies» Pe 
Per cent Per cent Per cent 
Carbon oie cng tees pee 47.18 47.78 | 50.26 
FEVOTOReM -s 2's. ce coe eee ee 6.30 6.23 6.31 
NiOREi 6. hee eee te aoe eres 16.85 18.90 19.84 
ORVE@CN = fin os oa ee a aes 26.04 23.60 


The difference, therefore, between the composition of ordinary silk and. 
tussur silk is as follows: Tussur silk contains less carbon, according to Schutz- 
enberger’s percentage, which is 50.26; Mulder’s percentage gives 47.78. Hydro- 
gen is about the same in both silks; two to three per cent less nitrogen and about 


Fig. 10 | 
ORDINARY SILK SHOWING TRANSVERSE SECTIONS 


four to six per cent more oxygen. I do not consider this difference of composi- 
tion sufficient to account for the difference in the dye-absorbing qualities of the 
two silks, which I think depends much more upon their different physical struc- 
ture, and the chemical nature of the brown coloring matter of tussur silk, not 
yet ascertained. . 


Besides this, there is the difference in the amount and nature of the gummy 
and gelatinous envelope secreted by the respective caterpillars around the fibre 
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at the time of seriposition. In the Bombyx mori silk, the gum, or—as the 
French call it—gres, which incases the fibre as a varnish to preserve and protect 
it, amounts to twenty-five per cent and upward in the case of China silk, and varies 
in other silks from twenty-two per cent to thirty per cent, Bengal silk containing 
the largest amount. The foregoing analysis of its tussur-fibroin shows its nature. 
The composition of its gum or sericin has not yet been ascertained. From long 
experience of it I am convinced that it differs in constitution from that of the 
Bombyx mori, and there is a difference also in the sericin of the two tussur silks. 
It is much more soluble in hot water than Bombyx mori sericin, but it was best 
removed from the fibre by a-boiling soap bath. Chinese tussur silk contains more 
sericin than Indian tussur, and it is generally loaded with saline and dirty ex- 
traneous matter. Indian tussur is always cleaner, and contains a higher per- 
centage of silk. 

The following table chows the reduction of weight of one pound each on 
China and Indian tussur sitks as compared with the quantities respectively of 
four kinds of the ordinary silks of commerce—lItalian, China, Japan and Bengal. 
This is froma recent careful examination made by one of my sons for this 
paper: 


Weight of 1 Ib. Weight of 1 lb. 
; after washingin Percentage after boiling Percentage 
Species of Silk water at 125° F. of loss ina bathofsoap of loss 
China tussire...... 150z.11 drms. 13.7 12 oz. 11 drms. 21 
Pitan: tussur -. sc... 140z. 9% drms. 9 140z. 5 drms. 11 
OTE Do i eae ta i 150z. 9% drms. 2% ll oz. 6drms. Pa 
ee etal nee dong isso 5s 14 oz. 11% drms. 8 ll oz. 2drms. 30 
LATE Sean Siceepeaprseers 150z. 534 drms. 4 lisozi Odthisse. © 5 
RENAL tee eet ie 3 t (14 oz. 1434 drms. 634 I oz. 3 drms-: 30 
. Mulder Schutzenberger 

RSET AA chars es eatin 15 | 71 

Hydrowen® = 8 6 sso dx p23 107 

INiPORMBIS Boe Nek ere ho tea 5 24 

RISEN Sots cc i Beas 6 25 


Sericin or silk gelatine has a composition of C,,H,.N.O,. It is a substance 
resembling gelatine. Its hot aqueous solution is precipitated by alcohol, and, 
after drying, the precipitate forms a colorless powder, which in cold, water swells 


Fig. 11—TUSSUR SILK 
The loops at (b) are formed by the action of the gum. 
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up to a gelatinous mass. On boiling it with dilute sulphuric acid it yields a 
small quantity of leucine, and larger quantitigs of tyrosine and serine, or amido- 
glyceric acid. 

Thus the silk of the Bombyx mori consists of two distinct compounds, the 
pure fibre, which is fibroin insoluble in water or soap, and sericin or silk gela- 
tine, which is the gum or gelatinous envelope or varnish of the fibre. It is par- 
tially soluble in water, and entirely dissolves and separates from the fibre in a 


Biss 


TUSSUR SILK SHOWING SEPARATED FIBRILLAE AND 
TRANSVERSE SECTIONS. 


boiling soap bath. Tussur silk has also this dual composition. The following 
comparative table shows that tussur silk is composed of the same elements as 
the silk of commerce, but in other proportions. 


The soap, etc., in the manufactured thread must be considered, as the loss 
is not all natural. 


Peroxide of hydrogen reduces a large portion of the brown coloring matter 
of the tussur silk, but causes a further loss of ten per cent. The gelatinous var- 
nish of tussur silk is undoubtedly much more solubie in water than that of ordi- 
nary silk, and a few applications of boiling water will remove it altogether. 
I hope shortly to examine the chemical nature of the sericin of both the tussur 
species. 

Bastow and Appelyard found a total loss of 26.49 in boiling tussur silk with 
water, and afterward with soap solution. This rather points to the silk they 
examined being a sample of Chinese tussur, and loaded with its usual extra- 
neous matters. I frequently find a still higher percentage of loss in Chinese tus- 
sur, occasionally as high as forty-five per cent. The specific gravity they state to 
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be 1.440. They found a high percentage of ash in raw tussur, consisting of inor- 
ganic substances in the following proportions: 


Per cent 
a GOS 6) Seer er ee ee ee eee 12.45 
te ns aie ee write a we aie a oipace n= 31.68 
Alumina (A1_O,) -....20.620-cseccecweweccsee 1.46 
Ree OD bore eo UE iss Fe ain cea 13.32 
aes a POD i. 2. eee ee Seb enees 2.56 
Pheesphiore arid: (PO). a. son caw oe es aew snes 6.90 
Carbonic acid (CO.).. 2.1.20. erseseeceercecess 11.14 
AMAA SED) vivir ejaitin = a= \ oes som wins ann aie an sini ap 9.79 
EMSIRS aE COL) oo cnc eerie = pee ewes 2.89 
Sulphuric acid (SO,).........--.222--2--eeeee 8.16 
100.35 
re eirere cette aenG: tl oo no adn cade nih oo < as 0.65 
ae Bie ket on ae ee are ee Seer 99.70 


FROM A LECTURE BY PROF. WATSON SMITH, ENGLAND* 


Of the animal fibres silk is one of the most perfect substances for use 
in the textile arts. A silk fibre may be considered as a kind of rod of solidi- 
fied flexible gum secreted in and excluded from glands placed on the side 
of the body of the silkworm. The fibre is semi-transparent, but the beautiful 
pearly lustre is due to the smoothness of the outer layer and its reflection 
of the light. 

In the silk fibre there are two distinct parts: Firstly the central portion 
or, as we may regard it, the true fibre chemically called fibroin; and secondly, 
an envelope compound of a substance chemically called sericin and often 
called silk glue or silk gum. Both it and fibroin are composed of carbon 
and hydrogen, nitrogen and oxygen. Hence here we observe one element 
more than in the vegetable fibres referred to, namely, nitrogen; and this 
nitrogen is contained in all the animal fibres. Sericin can be removed by 
warm or hot water with a little soap. Warm dilute (that is weak) acids 
such as sulphuric acid, etc., also dissolve this silk glue, and can be used like 
soap solution for ungumming silk. Diluted nitric acid only slightly attacks 
silk and colors it yellow; it would not so color vegetable fibre, and this forms 
a good test to distinguish silk from a vegetable fibre. Cold strong, acetic acid, 
that called glacial acid, removes the yellowish coloring matter from raw silk 
without dissolving the sericin. By heating under pressure with acetic acid, 
silk is quite dissolved. . 

Silk is also quite dissolved by strong sulphuric acid, forming a brown 
thick liquid. If we add water, a clear solution is obtained, and then on adding 
tannic acid the fibroin is precipitated. Strong casutic potash or soda dis- 
solves silk, more easily if warm. Diluted caustic alkalies will dissolve off 
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the sericin and leave the inner fibre of fibroin, but they are not so good for 
ungumming silk as soap solutions are, as the fibre after treatment with them 
loses whiteness and brilliancy. Silk dissolves “completely in hot basic zinc 
chloride, and also in alkaline solution of copper and glycerine which does not 
dissolve vegetable fibres or wool. 


A STUDY OF THE PHYSICAL PROPERTIES OF SILK 
By Dr. K. Hagihara* 


Structure of the Cocoon Thread 


As is already known, the cocoon thread is composed of two silk fibres or 
so-called baves united by a gelatinous substance. The former is called fibroin 
and the latter sericin. The fibroin is the bright fibre with a white, yellow or 
green shade, and its sectional form is generally a curved triangular section with 
rounded corners, but we can occasionally find the round or elliptical sections, 
and sometimes the oblong or irregular sections. The form of the section varies 
according to the conditions of drying the fibroin; when the cocoon dries gradually, 
the too much crushed or deformed parts will have oblong or irregular sections; 
the parts where the deformation takes place at its sides will have rounded 
triangular sections, and the parts where the fibres are freely suspended in 
the cocoon will have round or elliptical sections. The deformed section gives 
the thread a rough touch and tears very easily by rubbing, and the regular 
section gives the thread a smooth and supple touch, a brilliant lustre and 
much more resistance against rubbing. 


Now, the fibroin is composed of numerous silk fibrillae running in the 
axial direction of the thread and parallel to each other. If we examine the 
silk thread under an ultra-microscope, we can easily see the numerous bright 
and dark lines running in an axial and parallel direction. The fibroin, thus 
constructed, becomes more flexible and stronger than a solid or a single fibre 
of the same size, owing to the regularly cemented bundle of numerous fibrillae. 
On the contrary, the sericin is composed of an aggregation of grains and is 
very amorphous, as in the case of ordinary gelatinous substance. Thus, serving 
as a uniting or dressing material only, the sericin is not so strong as the 
fibroin, but brittle against pulling and gives a hard touch to the fibroin. 
Therefore, if the thread be uniformly surrounded with a. large quantity of 
sericin, the thread will be very stiff and more elastic, but not ductile. If the 
quantity of the sericin be small, the thread will be very soft and less elastic 
and will elongate too much. If the thread be unevenly coated, the touch will 
be too rough, the evenly coated thread being very smooth and lustrous. If 
we want a thread of harsh touch it is essential that the sericin should surround 
it very evenly and its quantity should be large enough to coat the fibres. 

As the sericin has a granular structure like sandstone, it is the author’s 
opinion that it has the capacity to absorb more moisture than the fibroin and 
tenders the fibroin when elongated under tensile force. Like the sized cotton 
thread, when the thread with sericin is strained.by tensile force, the sericin 


*Copied from “‘SILK” by permission of Dr, Hagihara. 
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will protect the fibroin against external force and give it strength. But the 
sericin, being too weak against the pulling force, breaks first into fragments 
and the fibroin with cracked sericin is strained. The cracked sericin, having 
more exposed surface than before to absorb the moisture, is dissolved a little 
by atmospheric moisture and improves the coating condition and makes the 
fibroin elongate more than it otherwise would. This phenomenon takes place 
when the quantity of sericin is small or the fibroin is surrounded with a very 
thin coating of sericin. As regards the quantity of sericin, the rough measure- 
ment can be easily made by comparing the scouring loss of sericin at the 
testing of boiling-off. 


It is the usual practice to denote the size of the thread by weight and 
length. For silk fibre we use the same principle to measure the size of the 
fibroin, taking 450 meters as standard length and 0,05 grammes as standard 
weight. But the silk fibres, having a definite source called “cocoon” to make 
a yarn, cannot build up a “roving” of required weight per unit length by-~draw- 
ing the aggregated fibres as the cotton and other fibres do in the spinning 
process. As this source of fibres supplies only a fibre of definite size and 
length, the size and length of a single fibre cannot alter at will. From 
this fact the size of the thread is measured by the weight corresponding to 
the standard length reduced to the standard weight, assuming that the specific 
gravity and area of the fibre are always constant. So, the heavier the thread 
weighs, the thicker the size of the thread becomes. The approximate size 
is thus measured, but it is very difficult to measure the precise size, especially 
the diameter of the fibroin. As we have stated before, the form of the fibroin 
is not a circular section and therefore it is rather preferable to measure the 
area of the section instead of the diameter, by means of micro-photographs. 
Table No. 1 shows the areas of the different species of various origins. The 
first column of area expresses the area of fibroin at 300 meters from the 
beginning of the cocoon and the next column at 400 meters. When the length 
of the fibroin is under 600 meters we have measured the area at 200 and 300 
meters from the beginning. 


From this table and the accompanying photographs (Fig. 13), we can 
see that the area of the fibroin is not constant and has a tendency to diminish 
gradually. If we measure the areas at each twenty-five meters from the 
beginning to the end of the cocoon, we find that the area of the fibroin increases 
up to 200 or 300 meters and then decreases to 500 or 600 meters, and then 
there are two kinds of cocoons which decrease the area suddenly or diminish 
gradually. It will be interesting to compare the area and the corresponding 
_ weight at each twenty-five meters, and the accompanying table No. 2 shows 
the variations of area and weight of three different cocoons. From this table 
we can find that the weight and area are not proportional, that is, the area 
varies independently as the weight varies. It is not clear why this ambiguity 
exists. If specific gravity be constant, the increase of area against weight will 
show that it is enlarged by invisible pores of a large number, and the decrease 
of area against the weight will show that the fibroin is delivered in a very 
compact condition from the mouth of the worm. From these results we may 
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say that it is not possible to determine the size for .scientific research by 
measuring the diameter or the area of the section, and that it is rather prefer- 
able to determine the “effective area of ‘the séction” by measuring the weight 
and specific volume of the fibre. 


TABLE No. 1 
Areas of Cocoons at 300 and 400 Meters 

Area of Section at 

Kinds of Cocoon 300 M 400 M~ 
Bahan Ae" ess ces So) 0a hb Ve Pe es ee 1.10 1.05 
Plabtittaic. cos sacs ee det cae “a> as noha ia Mad ie 1.25 0.95 
Nihon. Nishilel 3) ic... 125 nikhas eee eee ee 1.05 1.00 
Gho) Hakuria .s 3'9.a0siocek os ia eas ee ee 1.55 1.15 
Mamata .Nishiki. oc 5 sev as nie cat ee ee eee 1.25 1.10 
Nihon Nishikt: Ko 543.2..45 «oat eee eee ae 1.25 0.65 
Rh akeur its Bit 6.02 ie tecred sand apa Sea ae oe oe ee eee 1.28 1.30 
Nihon Nishilc. Yamato Nishi X00. 25 eee see ee 1.30 0.95 

Matamukashi oso 2. 32s eet Ce Oe ee eee 1.30 0.95 — 
Balewstg oe: sohbet oO te es On tee he Seana 1.28 1.30 
Seihakar Yamato. Nishiki Xo os act soe da eee ee 1.20 1.13 


N. B.—To find the actual area in square millimeters, multiply the number in 
the table by 0.000325. 


Structure of the Raw Silk Thread 


After the cocoons are soaked in boiling water, the several fibres coming from 
them are united in a little hole of porcelain instead of being brought together 
by hand. This hole is pierced in the centre of a porcelain button above the basin 
and prevents cocoons jumping after the thread. Then the united fibres, becoming 
now a thread, are twisted together on each other. By this operation the fibres 
are made regular, well aggregated, perfectly cylindrical, and cleaned of gross 
irregularities. This twist serves also to extract the water in the fibres by quick 
turning and wringing. Then the thread is passed over the hooks and is wound 
on a reel, which is driven in a closed dry casing to dry the silk and to prevent 
the gums of the fibres from sticking together. 


According to the required size of the thread and the size of the cocoon 
fibres, a silk thread is composed of several fibres united by their own sericins. 
The fibres should be aggregated in a round form, and each fibre should be 
evenly stretched in a straight condition. In order to stretch the fibres evenly 
and to wring out the surplus water, twisting is applied. For this twisting there 
are two systems in practice: One of them is called “Chambon” system, by 
which the two adjacent threads are coupled and twisted together. The other 
one is called the “Tavelette’ system, by which the twisting is done with its 
own thread, that is, it goes directly from the glass ring or button to a small 
wheel and runs back to another wheel below, and goes up again, twisting 
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TABLE No. 2 


Area and Weight at Different Length of Cocoon Threads for Buropean, 
Chinese and Japanese Silks 


Japanese Silk Chinese Silk renee Silk 
“Hakuriu” “Kinko” “Rogo” White 

Length Weight Area Length Weight Area Length Weight Area 
120M 11,400 2,100 120M 9,900 1,618 120M 12,726 1,940 
140 11,200 2,100 140 10,500 2,112 140 12,853 1,863 
160 i2,000 2,217 _ 160 10,700 1,758 160 13,150 1,870 
180 14,000 2,113 180 11,400 1,793 180 13,362 =a2013 
220 12,300 2,239 220 11,500 1,978 220 13,574 2,105 
240 10,750 2,100 240 11,000 1,827 240 13,233 1,991 
290 11,000 2,000 260 9,000 1,930 260 12,938 1,925 
320 11,900 2,074 280 10,700 2,040 280 12,514 1,950 
340 12,500 1,975 310 10,200 1,875 320 12,302 2,018 
390 10,100 1,857 330 9,750 2,053 340 12,514 2,025 
420 10,000 1,810 360 10,400 1,850 360 12,726 1,950 
460 9,900 1,790 380 9,500 1,690 380 11,665 1,950 
480 8,300 1,800 440 10,700 1,637 420 12302 S793 
~ 540 8,500 1,650 460 9,800 1,967 440 12,089 1,780 
560 10,300 1,820 480 10,500 1,572 460 11,654 1,746 
620 6,500 915 510 10,700 1,717 ~ 480 11,750 1,755 
530 12,200 2,024 520 10517. 1/93 

560 10,200 1,693 540 10,131 1,590 

580 es, Caer 560 9,799 1,603 

610 9,250 1,530 580 8,908 1,538 

630 10,200 1,275 620 9,375 1,530 

660 10,400 1,450 640 8,314 1,320 

680 9,200 1,375 660 7,975 1,260 

700 8,100. 1,103 680 7,678 1,250 


NN. B—To find the actual weight in grs., multiply the number in the column 
of weight by 0,000012394 and for area in qmm., multiply the number in the table 
by 0,000649. 
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itself and running to a third wheel and then directly onto the traveler over 
a horizontally moving hook which regulates the distribution of the thread on 
the traveler or cross reeling. If the fibre comes very easily, it is not necessary 
to soak the cocoons in boiling water too long, but if the fibres are difficult to 
reel the cocoons should be soaked for a long time to loosen the sericin. Too 
long soaking of the cocoons makes the thread too weak, less elastic and the 
fibres are coated with very thin sericin. 

As the silk thread is drawn out through the twisting, it has a tendency 
to become flat, or if the thread be treated by improper twisting, the fibres 
composing the thread are arranged in flat condition like a ribbon; if the 
thread be treated by proper twisting it will be round and smooth. It is an 
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essential condition that the thread be composed of evenly stretched and round 
fibres; a flat thread causes fluffy or fuzzy yarn owing to the rubbing action 
during the scouring and the weaving process. 


Fig. 13 


SOME EXAMPLES OF SEC- 
TIONAL FORMS OF THE 
FIBROIN OR COCOON FI- 
BRE. MAGNIFIED 800 
TIMES. 
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As regards the sericin, the reeling process gives the sericin a great 
influence upon the uniting and coating actions. Too much twisting lessens the 
sericin or sticks a large lump of sericin to the thread, and too slight twisting 
makes the fibres too free and flat and lessens the coating effect of the sericin 
on account of the aggregation of wavy fibres. Improper soaking makes the 
cocoons too hard and difficult to reel, and we get a thread with knots, nibs 
and loops. With insufficient soaking we get a thread of dull color and with 
sufficient soaking a thread of bright color. Besides these processes the thread 
is affected by the quality of cocoon used and the degrees of the steaming and 
drying process for the cocoons. 


Fig. 13 


SOME EXAMPLES OF SEC- 
TIONAL FORMS OF THE 
FIBROIN OR COCOON FI- 
BRE. MAGNIFIED 800 
TIMES. 
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Size of Raw Silk and Its Diameter 


As stated before, the cocoon, the source of the fibres, has a definite length 
and size; consequently, the size of the raw silk depends upon the size and number 
of cocoons. The size of the silk thread is approximately equal to the number of 
cocoons multiplied by the mean size of the cocoon fibres or equal to the sum of 
the size of each cocoon thread applied. It is evident that the thread should be 
strong and flexible if it be composed of numerous fine fibres united together in 
round form. To get the thread with a number of fine fibres there will be some 
practical difficulties such as the breakage of fibres, but we can get a thread of 
comparatively even size by applying a number of fine fibres. However, the 
cocoon fibres are not uniform in size and the denier which expresses the size 
is only the mean size of said fibres 450 meters long, and cannot apply throughout 
the length, especially for short length fibres. Consequently, it is impossible 
to get perfectly uniform silk thread by composing such irregular cocoon fibres. 
For this reason, the author has made a micro-balance of glass thread to measure 
the minute length of the silk thread which is applied to the testing machine in 
_ order to get exact and fine results, This balance is capable of measuring about 
one thousandth of a milligramme and is used to measure the weight of test pieces 
of short length. The author has endeavored to measure the effective area of 
a section of a test piece in order to calculate the actual size, the actual stress 
and elasticity of silk, but it was in vain on account of the uneven size or the 
irregular form of the thread. Consequently, the author has decided to express 
the size of the silk by weight and specific gravity, for which we have built a 
special machine to measure the volume of silk thread on the principle of 
Dalton’s Law. And, as we cannot measure the absolute value of different 
qualities because of this objection, we will discuss the silk thread by measuring 


the relative values for different qualities and will express these values by the 


numerical coefficient by dividing by the weight of the test piece or reducing 
to unit weight of the tested thread. 


PART I—CHAPTER II 


RAW SILK PROPERTIES AND 
DEFECTS DEFINED 


The principal qualities of raw silk are: 


Color Nature Cleanness 

Lustre Cohesion Evenness 

Hand Strength Ductility 
Color 


Color may be classed as yellow, white, ivory, and cream, even or uneven in 
shade. True, there are many other shades, but these will serve all needful pur- 
poses. The temperature and cleanness of the water in the basins has frequently 
much to do with the color. 


The importance of color is found when dyeing into the lighter shades. 


Lustre 


Lustre indicates the bloom of a nervy, healthy thread, yet it is not always 
true to this condition, and it may be produced in reeling the cocoons. This 
quality also can be artificially produced in dyeing. 


It has been said that since the dyer has within his power the lustering of 
silk that this quality need not be considered, yet we must remember that the 
dyer, even though skillful in the art, cannot get the same lustre from a silk 
low as from one high in its physical qualities. The twist and soaking also 
changes the lustre so that very little can be said of this quality from a visual 
inspection, when thrown into organzine or tram. 


Paul Francezon in “Studies on Silk Reeling” says; “I have reeled for several 
years special silk, in water saturated with the salts of the chrysalis and silk 
gum. It has never been renewed. When filtered, it came out a deep vellow and 
has a strong acid reaction. The silk was dull and grayish in color. After 
degumming it was as brilliant as the others; all foreign matter had disappeared 
and it had a maximum porosity. The yield with this water was almost the same 
as when I reeled with ordinary water. . 


“That proves how little the search for brilliancy in silk is justified; for my 
part, I find it deplorable, for it is impossible to obtain it except by renewing the 
water frequently and above all by lowering the temperature, two conditions abso- 
lutely incompatible with obtaining strong silk. 

“To sum up, distilled water allows reelers having only lime and alkaline water 
at their disposal to make excellent silk, when without it all their efforts would 
have been useless.” 
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A silk high in cohesion is always high in lustre, but a strict relation does not 
exist between cohesion and lustre, as a thread may be low in cohesion, due to 
the lack of twist in reeling the cocoon, but a silk low in strength and cohesion 
is always deficient in lustre. A silk high in lustre also possesses good filling 
properties. . 


Hand 


The hand of raw silk may be classed as silky, nervy, spongy and strawy. 
It is that quality of a ah fabric that t prevents it wrinkling and may be called 
resiliency. 


I have made an attempt to measure the resiliency, but as yet developed no 
definite method and depend on the sense of touch to judge the quality. Ordina- 
rily the harid of a fabric can be supplied in dyeing and finishing, but when an 
extra good hand is desired the raw silk must be carefully selected. — 


Dr. Hagihara says: ‘Filling is a property which makes the goods volumin- 
ous and may also be called ‘fullness of the hand’ or simply the ‘hand.’ 


“If we take in hand a mass of fibres, thread or cloth, we feel it full in 
the hand. This feeling is caused by the filling property of the material, and we 
feel a goods rich when the material has this property sufficiently, and vice versa. 


“This property depends on nothing else but the elasticity of silk. The elas- 
ticity of a thread, as stated before, is affected by the aggregated form and the 
cemented condition of the fibres besides the elasticity of the fibre itself.” 


Nature 


The nature of the silk may be classed as hard, medium and soft. At pres- 
ent there appears to be no definite knowledge of this quality; also there is a great 
variance of opinion as to its importance. 


We find in Japan silks a hard, soft and medium nature. The hard natures 
have a hard, dense thread and are strong. They offer great resistance to un- 
gumming in the process of dyeing. 

I. Honda, director of the Tokio Sericultural Institute, says: 


“A few years ago a good hard silk was manufactured in the district of Kai, 
but now it has no such peculiar character, because there the silk is made of 
material mixed with cocoons raised in the other districts. The cocoons raised in 
the colder districts, such as the districts of Yamagate in our country, have a 
harder nature than those of the other place.” 


Dr. August Hunziker in his report on skein dyeing in March, 1912, says that 
“an every day occurrence with the dyer, unfortunately, is the trouble experienced 
with soft natured and lousy silk. Would it not be possible for a manufacturer 
when selecting the qualities of silk for special purposes, to be guided by the fact 
‘that soft natured silks should not be used for the highly lustred goods so much 
in vogue now, as the hairiness and lousiness will show much more in a lustred 
than in a regular dye. Souples or lightly weighted blacks would not show these 
defects. For highly lustred goods it is absolutely necessary to use the best 
grades of silk, reeled as evenly as possible.” 
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Ravelings of Dyed Silk by the director of the Silk Conditioning House of 
Milan, page 38, says: 


“Even when the manufacturer has a clear idea of all the factors that have 
an influence on the lustre of the fabric and has regulated the purchase of silk in 
relation to them, the result is always subordinate to the work of the dyer, who 
in his turn has difficulties to overcome in order that—especially following the 
boiling off—that silk may keep its lustre unaltered. If the threads were always 
of the same-nature, it ought not to be difficult to settle the conditions under 
which the ungumming may be accomplished without inducing splitting, but as 
they differ in the breed of the worms, the size, the degree of twisting, the manner 
of winding and stretching, the work of the dyer becomes very difficult. Having to 
dye for third parties, he has no way to find out the source and the age of the 
silk entrusted to him. Even if it were his duty to make opportune tests in ad- 
vance of boiling off in order to recognize the nature of the silk, and to classify 
it with the purpose of timely modifying of the boiling off process according to 
the quality of the silk, he generally studies only the organopleptic characteris- 
tics, which are uncertain and cannot always be assisted by the customary tests 
as these concern the thread and not the original fibre by which the former is 
made. 


“Even if the dyer were aware of the quality of the silk which he receives 
daily from the manufacturers, it would not be possible for him to take into con- 
sideration all the factors that have an influence on the result of the boiling off; 
not only because it is not easy to establish their entity but also because the com- 
pensation he receives for the ungumming and dyeing does not allow him always 
to keep separate the different parcels and to proportionate the duration of the 
boiling off in soap bath with the nature of the thread.” 


Page 42, under conclusion, reads: 


“That dyers have a task to adjust to the changeable resistance of the fibre 
treatments to which the latter must be subjected in order to be ungummed and 
dyed.” 

It is well known among practical throwsters that hard natured silks are far 
more buoyant in the soak tub than soft natured. 


From the above facts the following conclusions are drawn: 


lst—It would appear that hard natured silks are made such by the nature 
of the sericin causing the fibres to unite more firmly and resisting the action of 
the soapy liquor to a greater extent than a soft natured gum. 


_2nd—lIf a hard nature resists the action of the soapy liquor longer than a 
soft nature it would appear logical to conclude that by using a standard soap 
solution and temperature the time in which a skein of silk becomes saturated 
would indicate a unit showing the various natures of silk. 


In dyeing, the buoyancy of the silk is considered as an indication of its nature. 


I have just been informed by a reliable authority that hard nature was largely 
caused in the drying and stifling of cocoons, and this may be explained as pos- 
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sibly due to the fact that the sericin when baked on freshly spun cocoons becomes 
tougher, the same result as is experienced in baking varnish, 


Professor Gianoli says: 

“Tt is generally admitted that not only notable differences in the composi- 
tion of the fibroin exist in the silk from different districts, but that a varying 
action is exhibited toward acid and alkaline solutions.” 


Cohesion 


Cohesion is the term first applied by Rosenzweig in Serivalor to the force 
that causes the two cocoon filaments to stick together as one compact thread. 
In physics, cohesion is considered as the mutual attraction of the particles of a 
solid for one another, and is measured by the amount of force which must be 
applied in order to overcome it. The term cohesion is generally applied to the 
mutual attraction of particles of the same substance; adhesion to that of different 
substances. 

The silken fibre (sericin and fibroin) consists of two filaments which when 
issued by the worm through its spinneret are laid side by side and agglutinated 
together as one cocoon fibre. The force of this agglutination we call cohesion. 
The threads that are agglutinated very tightly are dense and firm and resist open- 
ing a long time; these we call a very good cohesion; those that are loosely ag- 
glutinated and open very readily we call very poor cohesion. 


The fact that the cocoon fibres consist of two filaments enables us to meas- 


ure the cohesion of the cocoon fibre, but as we use only the reeled thread we are 
not interested commercially in the cohesion of the cocoon fibre except as it 
relates to that of the reeled thread and its relative value in classifying the phy- 
sical qualities of raw silk. 

My experiments on raw silk thread reeled with a long, medium and short 
croisure or twist indicate that cohesion is dependent on the cohesiveness of the 
sericin, the length of the twist in reeling, and temperature of the water. 


Further observations show first, the importance of having cocoons uniform 


in quality; second, that lustre is corelated to cohesion; third, that ninety per cent 
of tests show tenacity and cohesion practically alike in their relative value. 


All reelers agree that to produce a thread with a high cohesion requires a 
high grade seed, close attention in sericulture, careful and skilled reeling. It will 
be observed that since the requirements of a thread with a high cohesion en- 
hance its value, if in the classification of raw silk we base its physical qualities 
on cohesion, then we have a basis that presents a relation true to its real cost 
to produce and is therefore worthy of serious consideration. 


In weaving single thread in the gum the cocoon fibres constituting the thread 
must be well agglutinated; if one or more fibres are loosely gummed together 
then when the threads rub against each other as the shed opens and closes or 
the harness or reed rubs the thread, then these loosely agglutinated threads open, 
split off one or more fibres and frequently break. 


In skein dye we find that silk with a very poor cohesion has a tendency to 
split up in dyeing and cause lousiness, also that when the sericin is boiled off 
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it produces a skein very wavy or exceedingly loopy in appearance. In spinning 
organzine with a thread of low cohesion sometimes one or more cocoon fibres 
split off, run a band on bobbin, cause excessive breaks, labor cost and waste. 


In knitting single thread in the gum a thread must have sufficient cohesion 
to stand a heavy soaking and not open up the fibres, as an open fibre catches in 
the knitting needles and causes defective fabric. 


Prof. K. Hagihara says that the cementing material, or sericin, has strength 
against compression or crushing force, thus serving to protect the fibroin against 
external pressure, and that this protecting action of the sericin depends upon its 
quality and coating condition. 


Chief Inspector Hosokawa in his articles appearing in “SILK” during 1921 
shows that a silk cannot be an Ex. Ex. unless it has a good cohesion. 


Low cohesion undoubtedly indicates careless or improper reeling methods, 
or low grade cocoons, therefore, a silk low in cohesion cannot be a high grade 
silk. 

_ Mr. Rosenzweig, in the American Silk Journal, December, 1915, says that 
water used in reeling has a decisive influence on the cohesion; the nature of the 
sericin and the twist the silk receives are the important factors in cohesion; that 
loops and an intermediate form between loops or the so-called “rognose” (scab- 
ious) frequently called corkscrewed threads, also influence cohesion.” 


F. A. Vivanti, in his report to the Silk Association of America, in 1900, says: 


“The greatest of all faults has generally been described by throwsters or 
manufacturers as ‘Double and Split Ends, Fine Ends, Fuzziness and Brittle 
Threads,’ and the writer is convinced that all arise from one and the same 
cause; now there are many peculiar circumstances connected with lots that were 
thus described which have attracted the writer’s attention, and which have in- 
duced him to make numerous investigations. The conclusions drawn by him 
are as follows: 

“True Double Ends, or the complete and fully formed thread running double 
in the skein (a fault caused by the reeler’s carelessly attaching two complete 
threads to one and the same skein on the swift, instead of to two separate skeins, 
as she should) have certainly been found to exist at times, but not nearly so 
often as throwsters have claimed and have believed was the case; in most in- 
stances what were taken for Double Ends were really Split Ends, i. e., the one 
original thread had ‘disintegrated in the soaking and had divided itself into two 
or more threads;’ plainly speaking, the soaking had dissolved the gum, and the 
original five or six threads of the cocoons which had gone to make up the one 
thread of raw, had again been divided up into two or more parts, the natural 
gum no longer holding them together. 

“This, therefore, is the really dangerous and important tee: which has given 
so much trouble this season, and has so generally lowered the reputation of 
Japan silks. 

“Numerous minute and careful examinations have convinced the writer that 
in every case where these split ends existed, together with other defects usually 
accompanying them, these split ends and accompanying defects were only dis- 
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coverable after the raws had been soaked for throwing and not before; and this 
in spite of every winding and conditioning house test. 


“It is needless to add that this impossibility of discovering this great defect in 
the unsoaked raw is precisely what renders it the most dangerous and insidious 
drawback that silk can have. The very silk which, after being soaked, discloses 
split ends and a fuzziness and brittleness which makes it extremely difficult to 
work, will generally in its unsoaked state stand the strictest and severest winding 
tests which an inspector or a public conditioning house can subject it to, and 
will show excellent results. 


“The cause of the. mischief is very simple and is easily located by anyone 
who has had a practical training in the reeling of raw silks; it lies solely in the 
fact that the twist which the reeler should give to the raw thread around itself 
in the process of reeling is made far too short (see Fig. 14). This twist is the 
process that thoroughly compresses, kneads and welds together the five or six 
threads of the cocoons and forms of them one thread; it takes place when the 
natural gum is partly dissolved and the threads are all wet, and it is only when 
this twist is long enough that the single raw thread will afterwards resist suffi- 
ciently the disintegrating effects of soaking before throwing. This twist should 
be from two to four inches long in order thoroughly to weld the cocoon ends 
together; when less than two inches long it is almost certain that the quality of 
the raw produced will prove poor after soaking; the longer the twist the better 
and more compact and clean the thread becomes; the shorter the twist, the more, 
after soaking, will the thread become fluffy, loose and liable to split. 


“The longer the twist, however, the greater will be the strain on the thread - 


when the raws are being reeled and, in consequence, the slower must the swifts 
go around and the less silk can be produced in a given time; herein lies the 
whole secret; in order to hasten the production of silk and to have his swifts 
go round as fast as possible, the Japanese reeler has had to lessen its strain on 
the thread and to gain this end he has often allowed the twist to be made ab- 
surdly short. In this way he certainly has hastened the production but at the 
expense of a poor and imperfectly welded thread. The-reeler, moreover, had 
so much less hesitation in yielding to this temptation because he knew that 
according to the customs of the trade in Yokohama, no inspector could soak the 
samples of any lot for winding test and that therefore the defect was sure to 
remain undiscovered; the tests that are now allowed by custom both in the con- 
ditioning house and to the buyer in Japan would disclose irregularity of size and 
most other defects, but silk-reeled in the most injurious way of all, viz.: with 
a short twist, which would show its inferiority only on soaking before winding 
was and still is safe from detection. It is wel! to add that even when first-rate 
cocoons are used, a really good silk cannot possibly be produced with a short 
twist, whilst with cocoons of even only medium grade quite a good silk can be 
turned out, provided a good long twist is given the thread in the process of reel- 
ing. The Italian reelers fully realized this years ago and they consequently 
make an excellent silk of even their second and third-rate cocoons; this speaks 
for itself.” 
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Strength 


Strength is the resistance of the thread to being Genkean ss and is meas- 
ured by the force required to separate it: "6 


The instrument generally used is the Serimeter as shown by Fig. 15; the 
breaking force is expressed in grams. It is intended to measure the physical 
character of the thread and not its structural condition. 


As the strength of silk thread is in proportion to its weight, count number 
or denier, we cannot take a single thread and determine bgsgae!o! the thread is 
strong or weak unless we know its size. 


“Let us assume that a fourteen denier thread breaking at fifty-six grams is a 
strong silk, a thread breaking at forty grams whilst breaking at a strain of thirty 
per cent less is not necessarily a tender silk as the thread tested may be only a 
ten denier, and in that case it would be relatively just as strong from a physical 
point of view even though structurally it is thirty per cent weaker than the other. 
In other words, the tenacity test is intended to show whether the thread is tough, 
hardy or tender, and from the result determine how it will act in the various 
processes of manufacture and what will be the character of the finished thread 
and cloth. The fact that a thread breaks at. fifty-six grams is of no value if the size 
of the thread is unknown, and we must therefore consider its breaking strength 
in connection with its size and arrive at a relative value. Four times the average 
size of the silk thread has been accepted by European conditioning houses as 
representing strong silk and we have adopted this as representing one hundred 
per cent silk. Check tests in throwing and weaving confirm this finding, and it 
has been used as the basis of strength tables as given in Chapter VI. 


*Knowledge of the defects in silk is not sufficient to form a judgment of it, 
as the very best appearing may work badly if it lacks tenacity and if its stretch- 
ing percentage is too small; and so, after the experiments, I submit the raw silk 
to the serimeter, which allows me to determine with great exactness the weight 
in grammes supported by the thread and its stretching percentage at breaking. 


It is remarkable that Japan silks, weaker than the yellow ones as to stretch- 
ing per cent at breaking, should have, in all classes, a tenacity equal to that of 
these latter silks. 


The silk reeled in pure water yielded in the mill, and later in the fabric, re- 
markable results, while the silk from the lime water yielded a dead fabric and 
was full of loops.” 


Prof. Hagihara says that it is reasonable to judge the quality of silk by the . 
amount of its breaking strength, but as there are many materials of different 
qualities and equal breaking strength, therefore, he says, we cannot determine 
the quality of material by breaking strength only, and we should rather study 
and test the qualities of their variation within the breaking limit. He gives from 
an extensive series of experiments on the Serigraph (see Fig. 84, Part IV) the 
Coefficient of Elasticity, Cohesion of Fibroin and Sericin, Hardening, Deteriorat- 
ing and Filling, or the special properties and weaving qualities desired of silk. 
He shows conclusively, other things being equal, that a well rounded thread, 


*Extracts from Serimetric Experiments by Paul Francezon. 
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evenly doubled and well cemented, possesses the highest coefficients of all quali- 
ties, and such a thread I. also find has the highest strength and cohesion values 
or possesses the highest physical qualities. 
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Fig. 15—SERIMETER OR STRENGTH AND DUCTILITY TESTER. 


Ductility 


‘Ductility, more frequently called elasticity, is measured on the Serimeter 
and consists of the increased length of the thread when stretched to its breaking 
point, and expressed by percentage compared with its original length. I find 
this quality essential to good working qualities in throwing and weaving. 
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A thread of glass of the same diameter as silk, while its tensile strength 
and cohesion are much greater than silk, because of its brittleness or lack of 
ductility and pliability, will snap off under the slightest strain. 


A humid atmosphere, soaking or spraying with oil, makes the silk ductile and 
pliable. In winding under a dry atmosphere when the thread catches in the 
skein it snaps off, but the same thread under a humid condition stretches out, 
releases the tension, and often pulls through without a break. In weaving, when 
a coarse thread or defect strikes the heddles or reed, under a brittle condition it 
breaks out, but when ductile it stretches out, releases the tension and may pass 
through without a break. - 


As all silks are ductile in a humid atmosphere, and even the poor grades, in 
respect to this quality, always have more than a sufficient amount to meet every 
requirement, it appears that this quality need not be measured or considered in 
the classification of raw silk. At least I cannot find any relation between any 
quality of the fabric and this test on the Serimeter. 


Paul Francezon says: “It is remarkable that Japan silks, weaker than the 
yellow ones as to stretching per cent at breaking, should have, in all classes, 
a tenacity equal to that of these latter; the stretching percentage at breaking is © 
called ‘Elasticity’; the term is inaccurate, as the silk is very slightly elastic in the 
true sense of the word, and I do not use it. 


~ “We may admit as sufficiently accurate the fact that one per cent of water, 
more or less, increases the stretching per cent of ten millimeters within the 
range of eight to eleven per cent; beyond this limit the rule is no longer exact. 


“We may conclude, from the results given in the principal tables, that the 
stretching per cent of extra Japan raw varies from 200 to 210 millimeters and 
that of Cevennes Yellow extra from 230 to 245 millimeters; it is to these typical 
results that we can refer those of other silks, in order to judge them; remem- — 
bering that from 150 to 211 millimeters would indicate very ordinary silk.” 


Dr. Hagihara calls this quality the elongation of the silk thread. He says 
it is reasonable to judge the quality of the silk by the amount of its breaking 
strength, but we cannot agree to judge the silk quality by the amount of its 
breaking elongation. 


As we cannot use the thread at the breaking point in weaving, we should 
use the thread stretched within the breaking limit to promote the efficiency of 
the machinery used, and to improve the quality of the cloth. 


Therefore, we cannot determine the quality of material by the breaking 
strength only, and we should rather study and test the qualities and their varia- 
tions within the breaking limit. For this purpose Dr. K. Hagihara invented a 
testing machine with an automatic recorder called a Serigraph, as shown by 
Mig64, Part 1V. 

Dr. Hagihara finds that the elongation of a silk thread consists of three 
elongations, i. e., the elongation of the fibre itself, surplus due to irregular doub- 
ling, and the atmospheric effect. 

Elasticity is the power which a body possesses,of returning to its original 
shape and dimensions after the forces which have been applied to it are removed. 
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A material is said to be perfectly plastic when no strain disappears when it is 
relieved from stress. 


In a material like silk thread we can find very slight permanent extension 
at the first instance of loading. 


This permanent extension continues to grow at slight increasing rate as the 
load increases and at the bending point of the curve, which corresponds to the 
yield point of the material, becomes many times greater than previously. After 
this point the permanent extension increases at,an accelerating rate with greater 
loads. On the other hand the elastic extension, which is an extension to spring 
back or disappear when the stress is removed, exists together with the perma- 
nent extension till the thread breaks. 


We will call this permanent extension a plastic elongation and the elastic 
extension an elastic elongation. This elasticity cannot be measured on the Seri- 
meter, as it is not the per cent of stretch at the breaking point as commonly 
made on the Serimeter, but is determined by a test made on the Serigraph in- 
vented by Dr. Hagihara. He says further: “As regards the elasticity of the 
fibre, there is no means directly to measure it from the load strain diagram of 
a given thread.” 


As the filling coefficient is dependent on the elasticity of the fibre and thread 
it can be expressed by the terms of the cohesion and the hardened coefficient, 


and it should be proportional to the cohesion coefficient and inversely propor- 
tional to the hardened coefficient.” 


Evenness 


Evenness of the cloth is in a direct relation to the number of fine and 
coarse threads found in a fixed yardage as I propose to show by the graphic 
description following: 


Fig. 16 


The sketch shows the fine and coarse threads woven as the filling, single, 
in the proportion of five fine to one coarse, with three regular size threads between, 
to present a good illustration. As the purpose of the sketch is to show the 
relation of fine and coarse threads to the evenness of the cloth, the frequency 
in which the regular threads occur is immaterial and is therefore not given 
in the same proportion as they appear in the test as that would make the sketch 
too large. Each square represents the cross section of a thread, the fine thread 
to represent ten deniers, the coarse twenty deniers, the regular size fifteen deniers. 

It will be observed that where the coarse sizes appear the unevenness is 
worse but we cannot view the increase in the thickness of the cloth from the 
thin part made by the fine thread but must view it from its average thickness 
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made by the regular size thread; a fine thread makes the cloth thin and weak, 
whilst a coarse thread makes the cloth thick, and when twisted is dull in shade, 
or causes streakedness. A cloth to be even must Jack both the extreme fine and 
coarse threads; viewing them both from the average thickness of the cloth, 
the one is as serious as the other, therefore it will be observed that the less 
fine and coarse threads there are the evener the cloth and. the more fine and 
coarse appear the more uneven the cloth. 


In throwing organzine when two threads are doubled together of the 
proportion one to two and a half, even with the most even doubling, the coarse 
size will wind around the fine and give the thread a corkscrewed appearance; the 
greater the difference the more marked will be the corkscrew. The very fine 
threads, however, present another condition and that is they overstretch and do 
not contract the same as the regular size and make a bad corkscrew, therefore 
again we have the same relative condition and the evenness of the organzine is in 
proportion to the number of fine threads found in the raw thread. The fine, 
in addition to making the threads thinner and corkscrewed, also. makes the 
thread thirty-three per cent weaker, that is the fine thread generally breaks 
thirty-three per cent. lower than the combined strength of both threads of average 
size. The coarse thread twists up a duller shade, causes streakedness and gets 
stuck and breaks in the reel when using a fine reed. 


Can the evenness be determined by the ecart or spring of sizing skeins? | 


No, as the short fine and coarse even up. Can the relative evenness be 
determined by the weight total of the sizing skeins above and below the average 
and their aggregate weight be compared with that of the same number of 
skeins of average weight or any other mathematical computation from the 
sizing? No, as the more short uneven lengths there are the more they even 
up as the following illustration shows. 


A lot of Shinshiu No. 1 showed on sixty sizings, skeins of 225 metres a. 


range of from ten to sixteen deniers or a spring of six deniers. A Gauge test 
showed on 300,000 yards: 


135 Very Fine threads under six deniers 
315 Fine threads under ten deniers 
210 Coarse threads over twenty deniers 


One of the most uneven silks ever tested. 

Here is the situation: when the fine and coarse threads are very few, say 
twenty to every 300,000 yards, then they come only once on the average in 
every 15,000 yards and generally get into one sizing and give a false relative 
value and when they are many they get so close together that they average 
up with the coarse and again give a false relative value. 


In valuing evenness we must remember first that it is only the extremes 
that count in working results and the quality of cloth. A very fine thread which 
always breaks either in throwing or weaving is just as serious from a working 
point of view if only one or two inches long as when one hundred inches long. 


One hundred very fine are one hundred times worse than one very fine. Take 


the fine ranging from six to ten deniers on a 13/15 denier thread and the coarse 
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over twenty deniers are the ones that pass through and get into the cloth and 
cause the unevenness that becomés noticeable and lowers the quality of the fabric. 


In valuing evenness we need consider only the threads one-third under 
and over the average size and our test for evenness must be one that will show 
this truly in the easiest. simplest and quickest way. The fine and coarse threads 
average between five inches and twenty-five yards. One fine or coarse streak 
five inches long would not be as bad as if it was twenty-five yards long, but 
180 fine streaks five inches long or the equivalent of the twenty-five yards 
length would be decidedly’ worse than the one spot twenty-five yards long, so 
also would 600 streaks in fifteen yards of cloth be much worse than thirty streaks 
of the same average length. 


The point I desire to make is that unevenness is in proportion to the 
number of very fine, fine and coarse threads regardless of their length and 
that a test for evenness must show these three conditions regardless of their 
length, which cannot be done with sizing skeins no matter what length they 
are reeled. A number of Japanese inspectors were approached on the uniformity 
idea shortly after the several articles were published and they said that they 
could meet the uniformity idea with No. 1 stock and according to the results 
we have had recently, they appeared to have accomplished it very well, indeed, 
much to our regret. 


Is then the practice of judging the evenness by the spring faulty and this 
custom that has been in vogue for years without any merit? No, when the 
fine and coarse threads are few they come so far apart that rarely more than 
one fine or coarse gets into one sizing skein, and they either increase or decrease 
the weight of same as the case may be; then the spring is a true indicator of 
evenness. Experienced inspectors never used it as a definite method of judging 
evenness, only as a sign or an assistance to the inspection. I have found it 
holds true only in inspecting XX and XXX silk and when the stock is under 
these two grades then the fine and coarse threads come frequently enough to 
even up, even on 225 meter sizings, and no dependence can be placed on same. 


The following test demonstrates how unreliable the judging of evenness 
by sizing skeins is: 


A silk was selected which showed on 480 sizing skeins of 225 meters each, 
an even thread, sixty-six per cent of which was within the limits of thirteen 
and fifteen deniers. The weight and number of sixty of these sizings, which 
are representative of the 480 named, are. given under Fig. No. 17, and 
drawing the variation on a greatly enlarged scale, we have a thread varying in 
diameter as shown. by Fig. No. 17. These same sixty sizings showed eighty 
threads under ten deniers and sixty threads over twenty-four deniers, which, 
drawn to scale.on the same basis as Fig. No. .17, gives a thread varying in 
diameter as shown by Fig. No. 18. Notice the remarkable difference between 
the two results on exactly the same silk. The organzine was woven as the 
filling in a chiffon taffeta. The cloth was very uneven and streaked and showed 
with a very sensitive micrometer from five to seventeen per cent variation in 
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by Fig. No. 18 and that, judging the evenness» by the sizing test, is very 


the thickness of the cloth, proving that the silk was very uneven, as represented 
unreliable and misleading. 


38 


Hank 
een eA ee 
NNNnNMN 
ANnNoam 
5 ol 

saad 
o O00 YU 
eee) (= 
un ON CO 
Se A oe oe | 


Hagan 
mii tt tt ee cee 
Nnwn wy 

iNiteeeaa 
m+ Oo 
sort 


Fig. 17—SIZING SKEINS. 225 METRES. 
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12 Den. 
13 Den 
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Coarse 60 Over 24 Deniers, 


Fig. 13—GAUGE TEST ON SAME SIZING SKEINS, 
Fine 80 Under 10 Deniers. 
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Cleanness 


This term cleanness is a misnomer when applied to the defects in raw silk. 
True, the number of defects indicates whether the thread is clean or unclean 
and the term expresses this condition in a general way, yet as most of the defects 
are such that they affect the strength, cohesion and working qualities in spin- 
ning and weaving, I desire to point out that this term is often misleading and 
that sufficient importance is not given to the reeling defects and their relation to 
the qualities of the raw. 


*I{ we watch a silkworm spinning his cocoon, we will see him working with 
a regular swaying motion of the head, from right to left, up and down, placing 
his thread in the form of a figure 8; as soon as he has made a thin layer of silk 
in this way, he changes his position and begins the same work again. The shell 


ILLUSTRATIONS OF DUVET AND BOUCHON, 


of the cocoon is thus formed entirely of silk layers, one over the other, these 
layers being composed of a multitude of tiny clusters of thread, glued firmly 
together. The work of the reeler consists in part of softening the shell in Boil- 
ing water, in order to allow this species of skein, that is so admirably made, to 
be. wound, and to obtain the raw silk of our filatures. 


Unfortunately, a small part of the figure 8 that forms the shell does not 
dissolve, and these places appear in the silk thread either separately or joined 
together in a tiny lump, forming in the first instance loops (duvets) and in the 
second slugs (bouchons) greatly enlarged. 

In addition to the two defects mentioned, which form the great majority 
of those found in silk, there are three others, which are very rare, and which are 
split threads (la coste), corkscrew (la vrille) and bad throws (les mauvais lances). 


Split threads result from a badly cleansed cocoon, in which the silk layers 
have not been freed in the beating. They are sometimes confused with cork- 
screw when the latter is very fine; but they are easily distinguished under the 
microscope with the addition of a drop of some alkaline solution, which frees 
the fibres. Split threads are parallel, while corkscrew is in rings. The origin of 
the latter is very doubtful, in spite of all the reasons given in explanation, none | 
of them, in my opinion, being demonstrated by a direct test. 


Bad throws have almost entirely disappeared with the mechanical means of 
throwing; they only formed, at the outside, about one per cent of the defects 


*By Paul Francezon. 
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found in silk, and if undue importance was at one time attached to them, it was 
only on account of the ignorance that prevailed concerning the actual number 
of loops, split ends and slugs that were present in the raw silk. 


LA CosTe 


La VR LLe 


Les IMaduwain Cavles 


Number of Defects Found in Cocoon Fibres 


The following table shows the average of defects found in yellow Cevennes 


raw silk from 1872 to 1888 in the first-class filatures of our country; each result 


is culled from the inspection of three or four thousand meters of threads, taken 


from a great number of skeins, spun by different spinners, and taken sometimes _ 


from several bales by my confreres themselves, who wished to interest them- 
selves in these studies. It is easy to understand the importance of separating 


these samples, representing as closely as possible the average of manufacture. 


This precaution is absolutely necessary for all silk study. 


If it is the silk of the workroom that is to be studied, the selection of the 
sample is easier, for it is only necessary to rewind the threads taken for the 
assignment of several days; they practically represent the average silk reeled, 
for they are selected from the skeins of several reelers and show the different 
points of these. : 


There are years when, for some unknown reason the cocoons have shown 
a very large number of defects, a curious fact in all the filatures studied; it 
might be the fault of the cocoons themselves through accident that we are not 
responsible for, during the growth of the worms. I regret greatly not being 
able to make careful comparative tests with the silk of other countries, for it 
would be very interesting to see if the defects followed the same order as 
with us. 
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Defects in Defects in 


Years 100 Metres Ie: Size gr. 
Cree oe ee See eae Al 496 0.688 
PEA GER. heer atone 69 509 0.675 
DOP Wee Oe ci ais hiaoa aie ore On 428 0.701 
TRA rae es per ees 85 604 0.700 
REAR tee onc Sakae kee eas 84 648 0.647 
ROR eae Poe pe aes 76 541 0.702 
1B/8<5.2 ES RNa IRS 47 32/7 0.720 
LGA ee Witekcniok ot WS wee 59 441 0.676 
PO ee Crue a es 64 450 0.709 
UES he he Ae ee een ee 68 OY ieee 0.730 
NGS Mares Sec arays orale Wy ohn cs 85 620 0.680 
IF ole et ek aoe a Da es eget nh 90 651 0.676 
Ire oe cckty Oe ala ne 7 be 508 0.745 
BG Sent har ote eas oS hs 78 540 0.720 
IBEOer Rar ate ook ales 80 . 456 0.870 
BE Pe ele Stands avin eieimetOn 109 660 0.830 
Hoes Dan tee eae usar eg SUFEE 64 436 0.738 


It is not possible for me to give here the studies of seventeen years of 
different silks; but it is interesting to sum up some of the principal results in 
the following paragraphs: 


The cocoons having the richest gum, compact and rather coarse grained, 
yield the smallest number of defects. 


Satiny cocoons yield from fifty to sixty per cent more defects than the 
fine grained ones. 


Pale and highly colored cocoons of the same variety show the same 
number of defects. 


There is only from eight to twelve per cent difference in the defects of 
silk from first class filatures. 

Silk from second class filatures has from twenty to twenty-five per cent 
more defects than that from those that are first class because of the very poor 
sorting (sometimes none at all) to which the cocoons are submitted. 


All things being equal, the filatures that have the most aa rotating 
winders will give the cleanest silk. . 

Certain first class filatures giving the cleanest silk present very unreliable 
figures on the percentage of stretch on ten per cent of moisture. 


Japan and China silk reeled in the European manner is admirably clean 
(twenty-five to thirty defects in one hundred meters). 


Italian silks come next, with about eighteen per cent less defects than our 
Cevennes silks; but these latter, fortunately, have special qualities, due to the 
nature of our cocoons, to the very high temperature in which they are spun 
(88-90 degrees, C.) and to the extremely careful selection that we make. 
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The longer the cocoons lie, boiled and clean, the greater the number of 
defects; all the advantage belongs to those least beaten and rapidly despatched. 


The last layers of the cocoons show many more defects than the first, per- 
haps because they have been subjected longer to the action of the warm water. 


Distilled water is the best to use; we shall study this question later, with 
the care that it warrants: I can, however, say that from July, 1868, until today, 
I have used it exclusively (note—an example followed little by little by many 
of my confreres); it costs nothing, since it is only necessary to gather the 
condensed water from the steam pipes and escapes of the machine. Every 
reeler, having only lime water at his disposal, must do away with it entirely 
for his basin supply; this is an indispensable condition for producing excellent 
silk. 


It will be observed from the studies made by Paul Francezon that the 
defects in raw silk range anywhere from 60,000 to 320,000 or 300,000 yards. 


Mr. Rosenzweig says, in the December, 1915, issue of the American Silk 
Journal, that “on the worst silks there are as many as five million loops to the 
kilo. As these minute defects cover in the cloth, excepting when they become 
very excessive, it serves no useful purpose to know their number. We will 
therefore confine our attention to the defects that affect the Strength, Cohesion 
and Evenness of the thread and are larger than the diameter of the thread, in 
other words the extreme defects of the thread.” 


The uncleanness of a silk thread is represented by the following defects: 


ae i Cocoon defects 


Bad Knots 
Waste 
Split Threads . 
Bad=Lhrows Reeling defects 
Corkscrews 

- Hairiness 


The following plates have been carefully selected as representing the defects 
as they appear in raw silk of the various grades reaching the American silk 
trade. The plates represent the defects slightly enlarged. 


Plate No. 3—Small Raw Knots 


A commercially perfect skein of silk we will consider as one of continuous 
length knotted together by short knots, one-eighth inch or shorter. Small raw 
knots are therefore no defect, but a means-to a perfect thread. 

On Italian silks they run from ten to one hundred. 

On Japanese silks they run from 100 to 700 on 300,000 yards. 


Plate No. 4—Bad Knots 


Bad knots are usually over one-half inch long with ends glued together, 
which gives a definite means to distinguish thent from throwsters’ knots; some- 
times they are from four to five inches long. They, however, are not always 
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PLATE 3—SMALL RAW KNOTS 
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PLATE 4—BAD KNOTS 
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PLATE 5—WASTE 
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glued together, as sometimes they are made when re-reeling the skeins dry. 
These knots make constant trouble and about forty per cent break out in 
throwing. They run about as follows on the following grades of silk: 


Grand Double Fxtray 23... eee 0 
Dogble Extra ey ee FE Oy 3°to 10 - 
Extra: 2°00 Sore eae eee 10 to 20 
Bést No. 1) to: Extras: fon ee eee 20 to 30 
Best“ No. £0.22 yobs ee eee 30 to 40 
| EPPO ry, Seer fel cc ee wt. us 40 40°.100 
1 to S46 Hie oe ee eee 100 to 150 


The larger ones are found mostly in the lower grades of raw. 


Plate No. 5—Waste 


This is generally a loose formation of fibres wasted in tieing a knot; at 
times it appears to be floss from the basin which has been permitted to gather 
there and pass up on the running thread. These defects are very troublesome and 
about one-third break out in throwing. They run about as follows in the va- 
rious grades of silk: 


Grand’ Doableri¢xttas + eh eee ee saat | 

Double toxtra- cht. a ee ee 0 

Pixt tds nine cae cam oleae tiene meen vee 10 to 20 
Best No: tecExttayc. Jae 20,,to 30 
Best NO Ce eee 30 to 60 
NN On oe Neo Sees Seen Oe 60 to 100 
ILO TB awigtoe AG pee ee Ss eather eee 100 to 150 


The larger ones are found mostly in the lower grades of raw. 


Plates Noweeaine 


Call small slugs about the size of a raw knot or slightly larger a nib; if there 


are two nibs closer together and they are large or oblong call them slugs. 
The idea is to call those that will not show on the thread when thrown nibs and 
those that are large and will show, slugs. The nibs show about the following on 
the various grades of raw: 


Grotid’ Double Extrav- i... eee es 20 and under 
Double “Extra. dace wae Sats ee ee 20 to 30 
Eixtra.n. sc “Salioeaiake tea eee 30 to 50 
BestsNow T- toc xtra 2 te ie eee 50 to 100 
Nas Mince cee ee Cnt Beant ms 200 to 300 
8 to gees eee ee. een eee 300 to 400 


This is one of the defects that seems to appear more numerous in hard na- 
ture silks. As they are small they rarely show in the finished cloth, except on 
high-class goods and then only when they are very numerous. Practically none 
of these are removed in throwing. They are cotinted in the quality numbered 
so as to maintain its relative value as is explained under the proper head. 
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Slugs 
The slugs show about as follows on the various grades of raw: 


ay aru Mg e feyeqey chge eas a ie i oh a Under 30 
PROUD ee tha Sor cries pan gbiee'n © eae sis ees 30 to 50 
PTE leap et RT eg angen cre ee a 50 to 80 
estes Onto Ktl a cus. oo es oe hs 80 to 120 
DOS er a as. ce Sb ee 120 to 200 
Mile a Pee aig ae ols eo) LR eo ok @ peek are 200 to 400 
ME tech lee a Sahn Ses inks assall 400 to 600 


This defect shows up about twice as much in the dyed state. As they are 
generally glued together firmly not more than five per cent are removed in 
throwing. | 

Plate No. 8—Loops 

Sometimes you will have a break without any apparent cause, but on closer 
examination you will notice a cocoon fibre longer than the rest. This invariably 
is due to the thread breaking at the loop. 

Loops are of such size that they not only cause the silk to be unclean, but 
also affect the strength of the thread and must be considered a serious defect. 
They run about as follows on the following grades of silk: 


Gra ON Ee TONtT A a hen Se ces Oe we 50 and under 
PBS STaS PON DE age Wa. yc ger a 50 to 100 - 
ee ee ro heck ook wee 100 to 200 
pA DUNES SO ES Poet Sieg 4 a> Renee re ee Se 200 to 300 
Weecuni i Me ee ae yh we etc 300 to 400 

Die ae SOD aC a a ar a 400 to 550 
fe pol oy a Iara eS RR 450 to 600 


*Loopy silk is justly regarded as very serious. Loops are caused in several 
different ways; the first and most usual one is that the reeling girl, through 
carelessness or want of experience, in throwing on a fresh cocoon (to replace 
one that has broken off or been used up), snaps the cocoon end off too long and 
thus overlaps the point by some inch or two of superfluous cocoon énd. 

When this takes place the excrescent end (Fig. 19) being attached to the 
main thread, passes through point C (see Fig. 20) but then falls back, and on 
reaching the twist immediately afterwards is, to all appearances, kneaded and 
pressed into the main thread. In reality, however, here is where an invisible 
loop is formed, as described. 

Another case of loopy silk occurs where one or more of the cocoons have been 
soaked rather longer than the others; in this state they will, of course, offer less 
resistance to the winding than the rest and will run off more easily. Now, when 
the swift happens to be going around very fast, those cocoons that have been 
soaked the least will often offer so much resistance in the unwinding that they 
will be suddenly jerked up from the basin to point B ahead of the rest, and this 
naturally forms a kink; however, this kink is kneaded and pressed in, and so 
disappears from sight, only, however, to reappear again as a loop in the way 
described when the silk is soaked for throwing. 


*B. A. Armstrong of the Brainerd and Armstrong Co. and F. A. Vivanti of Vivanti Bros. 
in Silk Journal 1900, $ 
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Having shown that carelessness or inexperience of the reeler or uneven or 
over soaking of some of the cocoons is the usyal origin of loopy silk, I must, 
however, add that the great and fatal defect of too short a twist in reeling is, 
after all, often the main, though indirect, cause. 


Fig. 20 


Same excrescent end having passed 

Fig. 19 through the hole in small porcelain 

F plate, C, has fallen back and on 

reaching the twist (*) will be 
pressed in. 


A—Excrescence or overlapping end. 


It is only when the swift revolves very fast that there is much risk of some 
of the cocoons being suddenly jerked up ahead of the others, as described, and 
it is only when the twist is too short that this excessively fast pace can be easily 
maintained. A long twist causes a certain strain on the thread and moderates 
the pace of the swift “nolens volens.” 


In conclusion it is far more difficult to guard against the faults of bad reel- 
ing that cause loops, than to insure a long twist; for the former the superintend- 
ent would have to watch each reeler continually and note every cast (a practical 
impossibility); for the latter the superintendent has only to pass each basin 
occasionally and look at the length of the twist. 


Plate No. 9—Split Ends 


The split ends affect the strength of the thread; the maximum number is 
about one hundred. 
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Plate No. 10—Bad Throws or Casts 


. » ie . . 
These are the result of carelessness in reeling and generally indicate inex- 
perienced operatives. The thread usually is quite uneven when they are numer- 
ous. They run about as follows in the following grades of raw: 


Grand Double dixtra-c: 145 overs eee 
PSD IS? EEA Ss aw pie hotee Ee nee Under 5 
Pmt rarwcuy os SS ok ee ee 5 to 15 
BestiNowic to. Bxtrats tee ee 15 to 30 
Best= Noe Po sgetcte cee ine eee ere 30 to 60 
1 is ak Onn ne Crea yn ahr niee 20 60 to 100 
Ue toy Le rans as i Soha taste eee 100 to 200 


Corkscrew Threads 


These are caused by an uneven tension in reeling similar to that of making 
loops. They run about as follows in the following’ grades of raw: 


Grand taubleaeirtrars , a5 «ou cee! 0 
Donia Ti Steiee eo eae hat cect erat 5 
FEF Ante ao heater eon i oes nil aes hee Stow 
MBESt4Nio.c). toc Bextias oe ae esis ee tec 15 to 30 
BESOIN Ost? Wate, conte on Mbyte enero 30 to 45 
BS Ch ged we lGrate: OF Be Sad deta: Gen Ga SRS ee 45 to 60 
he EO id Soph Foyt 5s an fete an apelin, cow ora eee 60 to 80 


They affect the strength and cohesion of the silk. 


There is a general impression among manufacturers that the throwing pro- 
cess cleans the silk thread, and eliminates the fine ends to such an extent that its 
quality is raised several grades; this, however, is not the case, as it would make 
the cost prohibitive and the waste excessive. Several thousand tests show that 
on an Extra up to grade about forty-five defects are removed; on a No. 1 about 
one hundred defects are removed in throwing into an organzine; and these extra 
fifty-five defects cost the throwster just about twenty cents per pound addi- 
tional. Suppose, as frequently happens, that he receives two lots of Extra of 
the same chop, one shows 250 defects, the other 900 defects to 300,000 yards. 
He returns the first lot with 200 defects, the second with about 800 defects. As- 
suming that one-half of the remaining 600 defects in the second lot were nibs, 
this would leave 300 defects to be removed. An experienced operator can tie 
up at the rate of say 150 breaks per hour; that would mean that on every 300,000 
yards, or a pound of 14/16 denier silk, it would take two hours to clean a pound, 
or cost, at fifteen cents per hour, thirty cents a pound. The waste would be in 
this case about four and one-half per cent. 
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The following shows two tests of the same chop of Extras: 


Lot A—Chop B 


PeaW IGINe GCOUNL = bee Mos reel paket ns cen ek an 
Pine SOs oy en, ey ates a new hed es aires. Fal 35 
RSOOURE COUS sac ciceae on tr tee canton ee a ite ok et as ti 5 
VOLES cana ae Mee emo ra PE nY PR E ane 
Roney ENOIS ts. os coe eee ae ee ek ee 5 
Nii bees hee ches er one a ee ee 100 
Se ee eee ek ees Sa WE! Es 25 
1 8G (5) bee er nN ogre oan eer PN, ae ee 105 
Date LOLOW Sikh en icc ae een ee eee 15 

OE Ot alc cue p cee tak etna aeeete ha tee 315 

Lot B—Chop B 

WV iidine  COUNE nyo. oe von create ara vate pute Sal 17 
inte ieeet Soe Wa SRO Sees Char Re 60 
SQDEC Ee a ert Pe rie ei ica oh eke oan UE 200 
Peel CGE an 8a ee eect a enclans alee een « 5 2 
INS Hs Sa, hoes yw nenerse eee cc a, See 502 
SEE 1 aan RE Sara a eer ATE Aa Maem a U5 389 
TSO DS eee outs hp eer eee tae aia es ope oe ine 364 
TU AC tRLOWE ve n.d ceeeeetcta sce seta sk Shes ee 4 

Olals 5 hak ca oe eee ee ree eee 1538 


These extreme variations are found occasionally in most of the private chops 
and show how faulty the raw silk inspections are and the need of standardized 
methods; they also illustrate how great an injustice can be done the throwster 
by expecting him to produce a good thrown thread from silk having sometimes 
five times as many defects. 


PART IL—CHARTER III 


CLASSIFICATION OF RAW SILK 


Raw silk as generally traded in on the New York market is classified as 


follows: 


European Silks 


Grand Extra Best No. 1 
Extra Classical No. 1 
Best Classical Realina 
Classical 


Japan Silks 


Filatures— Rereel— 
Double Extra Extra 
Extra No. 1 
Shinshiu Extra No. 1-1% 
Best No. 1 to Extra No. 1% 
Best No. 1 No.1%-2 
Hard Nature No. 1 No. 2 
No 1 Kakeda— 
No. 1-1% Best Extra 
No. 1% Extra 
No. 1%2 No. 1 
No. 2 No. 2 

No. 3s 


It is to be noted that Best No. 1 Japan silks of the New York market cor- 
respond only with No. 1 of the Yokohama market, other grades. accordingly. 


Canton Filatures 


Special Grand Extra Hx, 2x. Bo Ordindry 
ix. Ex ASCrack | &- Extra A 
Ex. Ex. A Ordinary BAY gras 2 


Ex. Ex. B Crack 


China Steam Filatures 


Extra No. 2 
Best 1 No. 3 
No. 1 . : : 
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These classifications are generally made by raw silk inspectors who em- 
ploy principally organoleptic methods, that is, a grading made by the sense of . 
touch and sight, and is principally a method of comparisons. No definite rule 
governs these comparisons, but they are subject to the arbitrary methods or will of 
each inspector who by his extensive knowledge of the cocoon crop, the nature 
of the cocoon raised in the respective districts, method of sorting, care and 
attention exercised in reeling, and general supervision at the filatures, is able 
by the sense of touch and sight to select the first choice silk for the highest 
grade and classify the others into the lower grades, giving a good classification. 


Not all inspectors, however, are able to secufe this general information; 
then it becomes necessary for each inspector to apply his own method of testing 
the thread, value each quality of silk and classify according to his individual 
judgment. As there are no fixed rules to follow, inspectors must work out and 
follow their own; as each inspector jealously guards his own methods it be- 
comes a difficult problem for beginners to acquire the necessary knowledge and 
give a good classification. 


To give a general idea of how these inspections and classifications are made 
I submit the following: 


A thread dense and firm with a good deep lustre is generally strong and has 
a good cohesion. 


A thread strawy to the touch, dull in lustre, generally is weak and of low 
_ cohesion; a thread breaking off straight with a spring, also shows strength, while 
one breaking off gradually, leaving one or more cocoon fibres longer than the 
other, usually is low in cohesion and strength; yet there are exceptions to some 
of these conditions. Lustre, for example, may be governed entirely by the water 
and temperature at which the cocoons are reeled. For cohesion there is the 
nail test by which a thread is scratched by the nail of the thumb when drawing | 
the thread between the thumb and index finger. The number of scratches it 
takes to open the thread indicates whether the cohesion is high, medium or low. 
For evenness and cleanness there is the visual inspection on the outside of the 
skein; having now fixed in his mind the various qualifications, if they are all high, 
he classes the silk as an Ex. Ex.; but let us suppose that the strength is only 
fair, but good in every other quality; then he reduces the classification one 
or more grades as the condition may indicate. 


It will be observed that these methods are very crude, and that the lack 
of scientific methods gives the opportunity for all kinds of irregular practices; 
reelers also frequently aré more careful in reeling the top of the skein than the 
rest, and thereby deceive the inspectors. The need then of scientific. methods to 
classify raw silk is very apparent. Investigations made by Rosenzweig and 
others, besides the writer’s own experiments, prove that the four basic qualities 
of raw silk can be measured by mechanical means, their true relative value de- 
termined, and from these a standard method of classifying raw silk arrived at 
that is reliable. 


PART HT—CHAPTER I[V 


STUDIES ON WINDING 


Figure 21 shows the different styles of skeins reaching the American mar- 
ket. The winding. results vary from about fifteen to 400 breaks per pound, the 
waste made from one-third of one per cent to four to five per cent. The produc- 
tion per winder from three to fifty pounds per day of ten hours. The defects that 
cause silk to wind poorly are as follows: 

First—Very fine ends. 

Second—Insufficient and irregular crossing. 

Third—Ineffective lacing. Where the lacing is simply tied around the skeins. 

Fourth—Hard gums or reel markings. 

Fifth—Sticky thread, which appears to be due to a lack of change in the 
water in basins. 

Sixth—Large slugs and waste catching on running threads. 

Seventh Double thread sometimes occurring 300 to 400 times in a ten 
bale lot and often several hundred yards long. 

Eighth—Threads matted around the skeins, due to skeins being packed in 
books while moist. | 

The winding test may be made on the unsoaked silk, but care must be taken 
when rubbing out gums that the threads are not broken; when the gums are 
very hard it is best to sponge them with a solution of soap and rub, comb and 
pull them apart while the gums are softened. If the wound silk is wanted for 
sizings then the increased weight may be determined by weighing the skeins 
before sponging and when dried before winding, then the correction can be made 
on sizing tests. When the threads are matted together around the skeins, as 
happens when the skeins are packed when wet, then these matted parts should 


also be rubbed out before winding. 


Winding Count 


The Throwsters’ Rules and Regulations of 1908 read, Article No. 7—Wind- 
ing: “As a rule this class of silk must be such that one winder can attend to 
one hundred swifts with a thread speed of sixty yards per minute.” This method 
is unreliable for the following reasons: 

First—A sixty-thread speed is impracticable, as at that speed the take-up 
bobbin is too soft to spin and double with success unless the swifts are weighted. 
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If weighted, then the breaks are increased over that of high speed and no 

weights, as follows: 

Stock 12/14 denier Italian. 

165 thread speed, no weights, pin hub. Count 64 

132 thread speed, with weights, pin hub. Count 75 
Increase breaks 11, or 17.2 per cent. 


Second—A part of one hundred swifts at a sixty-thread speed is a very low 
working basis and practically that of poor winding qualities of Canton skeins. 
Experienced winders tie up at the rate of about 180 ends per hour. One hundred 
spindles at sixty yards per minute = 360,000 yards per hour, or about a pound of 
13/15 denier silk. On that basis the winding costs per pound on the best 13/15 
denier silk will be whatever your rate per hour is. 


During my investigations for a true winding count I discovered the follow- 
ing conditions: 


In order that the count may be dependable it should show the relative wind- 
ing qualities on every grade of silk; it must include breaks due to the gums, fine 
ends, loose ends, knotted places, ringy reel and second skein, and show a rela- 
tive value on the single and double skein. It must be made at the same average 
speed. Ona regular organ winder bobbin at 167 average thread speed, the silk 
winds, when the bobbin is empty, at 130, and when full, at 200 thread speed; 
the average skein runs from four to four and a half hours; every hour’s winding 
increases the breaks eight counts by reason of the greater number of yards pass- 
ing and therefore gives no true result when basing it on the breaks per hour; 
the breaks the first hour are frequently quite excessive; on the average they are 
thirty-three per cent more than the second hour, but it is not a general condition, 
it varies from two per cent minus to one hundred per cent plus; there are from 
one to five skeins in each,.test that show an abnormal number of breaks, not, 
however, confined to the first hour, as might be supposed, due to rough handling, 
but it must be remembered that broken threads may be and about an average 
number are, torn at the side of the skein, when the breaks will follow through 
the whole skein. 


The estimated yardage wound by the speed of the spindle as compared with 
the actual yardage, shows it to run from one-half of one to 1.6 per cent higher on 
the estimated; silk wound wet, as it is when taken from the extractor and kept 
in baskets or boxes until ready to wind, shows twelve per cent more breaks than 
silk wound air dry with about fifteen per cent of moisture; a hand can tie up 
quicker on dry silk, as it is easier to find the end. P 


Double skeins show sixteen more breaks than single skeins, due to the first 
skein running out and the second skein starting up. 


Speed 


A series of tests show that with the six arm pin hub swifts, unweighted, when 
the speed exceeds 225 yards per minute, the breaks are increased. Tests on 
Canton and Tussah show that the maximum efficiency can be obtained at 167 
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average thread speed, which winds when starting out at about 130, and when 
bobbin is full at about 200. (I do not say that the end efficiency is found by 
winding at this speed, as in regular mill practice I use a higher one, but it is a 
speed that will give the reeler full credit for his skein and meet the requirements 
of the American silk manufacturers on all kinds of skeins.) 


~ 


Fig. 21 


EXHIBITS OF ITALIAN, JAPAN, TSATLEE AND CANTON SILKS—SHOWING THE 
ADVANTAGES OF THE AMERICAN STANDARD SKEIN AND THE DEFECTS OF 
THE OLD METHODS OF REELING. SAMPLES COLLECTED BY D. E, DOUTY. 
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Thread Speed 
By thread speed is meant the number of yards taken up in one minute when 
the bobbin is half full. As the skeins, bobbins and spindle heads vary in size, 
it is the only uniform unit of measurement. 


To determine the thread speed approximately, from the speed of the swift, 


Fig. 21 


EXHIBITS OF ITALIAN, JAPAN, TSATLEE AND CANTON SILKS—SHOWING THE 
ADVANTAGES OF THE AMERICAN STANDARD SKEIN AND THE DEFECTS OF 
THE OLD METHODS OF REELING. SAMPLES COLLECTED BY D. E, DOUTY. 
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measure the circumference of the skein on swift and reduce to yards; this times 
the number of revolutions of the swift per minute gives the thread speed. 

To determine the thread speed from thevrfriction roll speed of the machine, 
estimate from the thread speed of the half full bobbin. 

The dimensions of Organ Winder bobbins are as follows: 


Diameter “Bobbinthicad. fat acn srs 24%" Circumference .'c.csane eas 6.67” 
se Barren i.2hss cetera 134” hi TSR ane! eee eee 4.32” 
e INVOTA RES: 5055 conta ads eee Mo NA Snes 5.50” 
Diameter of bobbin at end of 15 min- 
utes)startine COU. swe ea are 1 14/32” ee Res ie had) oct 4.52” 
Diameter of bobbin at end of wind- 
ities test! soe Le ae ee Ng RP Epa WN chia eae S517 


The silk on a full Organ Winder bobbin weighs 0.106 tb, and the bobbin 
contains 31,800 yards of single thread, 14/16 denier. 
The Columbia winding frames have the following cones on shaft and ma- 
chine, 4steps, 6”, 5”, 4”, 3”. 
The friction wheels are 414” diameter. 
Spindles have 1%” head. 
The friction roll speed is determined as follows from the thread speed: 
T = Thread speed of half full bobbins. 
36 = Inches to yard. 


5.50 = Circumference of half full bobbin. 
S = Spindle speed. 
D = Diameter of friction roll. 
Hd. = Diameter of spindle head. 
_ R = Revolution of friction roll. — 
Formula: i eo S- bids 
———— = § ——— = R 
5.50 D 
On the Columbia winder T = 184. 
184 X 36 1202. K-1i25 
= 1202 —$—__—_—— = 334 roll. 
5.50 4.50 


At a thread speed of 167 yards when the test is half finished on the Colum- 
bia winder with Organ bobbin the speeds are as follows: 


Friction roll 334 
Spindle speed 334 X 4.50 1202 
1.25 
Winding Test 
Starts: at 1202 XK 45zZ 
= 151 Thread speed 
36 
Stops at 12023 X25.51 
= 184 Thread speed 
36 
Average 151 + 184 y 


= 167 Thread speed 
; 


oo Be i Leelee eee ee oe a ee aE ae eS 
Studies on Winding 63 


For Tussah and Short Length Skeins 


For regular winding test use as close to 167 average thread speed as~can 
be run with frame and bobbins used, without weights. Wind twenty skeins until 
three skeins run bare, then stop test. Time from start to finish. Multiply this 
time by the number of spindles run (twenty) and divide this result into the total 
breaks plus twenty for the first end tied up. This result is the breaks per spindle 


hour which times the following table gives the breaks per 300,000 yards: (four 
per cent allowed for slip and [oss in tieing up.) 


* 


169 average thread speed times 30.7 
166 average thread speed times 31.8 
. 164 average thread speed times 31.70 
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Method of Making Count 


Select twenty skeins from different parts of the bale, soak properly and dry 
until the silk has from fifteen to eighteen per cent moisture; rub out gums; skein 
up to ten skeins regular and ten with the under side up so as to get the average 
condition of the whole skein. Make a starting run of fifteen minutes, but don’t 
count breaks. Run the actual winding test about ninety-three minutes longer, 
counting all breaks, the sum of which plus eight on single skein and plus twenty- 
four on double skeins is the breaks per 300,000 yards. This is added to make the 
count true on cost estimates, number of swifts and waste estimates. Also to re- 
present the first end tied up on which waste is made and labor is required, also 
make the short method true to the breaks on the whole skein. The number eight 
is determined as follows: 


To wind twenty skeins, which contain an average of about 57, 000 yards each 
<x 20 = 1,140,000. The winding test = 300,000, or 1,140,000, divided by 300,000 
= .38 of twenty ends, or 7.6 ends. 


The need of adding the first end tied up to the actual breaks is demon- 
strated by the following: 


Timing experienced winders for five minutes, they tie up at the rate of from 
228 to 348 ends per hour. I used sixty per cent of the average, or 180 ends, per 
. hour as the basis. We have then: 
Piecing up 1. end 0.34 minutes 
Doffing 1 end 0.10 minutes 
Skeining 1 end 0.80 minutes 
To determine the number of swifts I use the following constant: 
.0142 x count plus .03 plus .178 = R 
60 
= swifts 


R 

0.0142 represents the time in minutes it takes every hour to tie up count 1 
on 300,000 yards wound. 

0.03 represents the time it takes in minutes every hour to attend to doffing. 

0.178 represents the time in minutes it takes every hour to attend to skeining. 

60 represents the number of minutes per hour. 

Take the count 19, we have: 

0.0142 K 19 + 0.03 + 0.178 = 60 + .4778 = 125 swifts. 

Take now the count 19 and deduct the 8 = 11. We have: 0.0142 * 11 + 
0.03 + 0.178 = 60 + .2642 = 227 swifts. 

The difference is 81.6%. 

Take a higher count, say 56, the swifts = 54 taking 8 from 56 = 48, for 
which the swifts = 62, or a difference of but 10%. 

The rule for waste is 1%4 times count, expressed in per cent. Take a count 
of 25 X 1% = 0.38%, deducting 8 would equal 25 — 8 = 17, or a rule of 2.23 


times count. Take a count of 56, the waste = 0.84%, but if 8 is deducted it 


equals 1.75 times count. 
You will see no rule could hold good and every count would require a dif- 
ferent constant to determine waste, swifts and cost. 
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To estimate the waste’on sizes finer and coarser than 13/15 use the follow- 


ing rule: 


10/12 x 
11/13 
12/14 
13/15 
14/16 
15/17 
18/20 
19/21 


nw mK 


mm 


79 


The American Standard skein frequently shows counts as low as fifteen; Can- 
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Tussah counts vary from 100 to 450. 


tons sometimes run as high as 400. 
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PART II—CHAPTER V 


SIZE 


The fineness or size of the silk thread is expressed by a number known as 
Titre (in French) or Titalo (in Italian). 


*Principles of Yarn Numbering 


There are many systems by which the “number,” “size” or “count” of yarns 
is expressed. While many of them are used only in particular districts or coun- 
tries, each is based on one of two general principles, viz.: either the weight of a 
definite length or the length contained in a definite weight. The number, or 
count, is therefore expressed below, either as the weight of a standard unit skein 
or hank, or the number of standard skeins required to weigh a standard amount. 
Folded yarns, “numbered on the single yarn,” are expressed with the ply first 
and then the single yarn number from which they are spun. Thus, 3/60 means, 
60s single-folded to 20. Folded yarns, ‘‘numbered as found,” are expressed with 
the number as found first and then the ply. Thus, 40/2 means that the 40 is 
doubled from 2 single 80s. For average and resultant counts for mixed yarns 
of the same or different denominations see some manual on textile calculations. 
(Example: Bradbury, “Calculations in Yarns and Fabrics,” pp. 37 to 52. Ash- 
enhurst, “Textile Calculations and Structure of Fabrics,” pp. 19 to 32.) 
International Metric Count, for all kinds of yarn. 

The yarn count is the number of meters in one gram. 

No. 20 means a length of 20 meters weighs one gram (adopted by the Paris 

Conference of 1900). 


SILK 


RAW SILK 


Legal Denier Count. Adopted at Paris Conference 1900. 
The size is the weight of a 450-meter skein in deniers (5 centigrams). 


THROWN SILK 


Legal Denier Count. Same as for raw silk. | 
English Dram Count. Used principally in England and America. 
The size is the weight of a 1,000-yard skein in drams. 
Yorkshire Ounce System. Used only in England. 
The size is the number of yards in one ounce avoirdupois. 


*From Textile Table compiled by D. E, Douty of the United States Testing Company. 


67 


68 


Classification of Raw Silk 


TABLEX . 


EQUIVALENTS OF VARIOUS DENIERS IN USE IN TERMS 
OF THE LEGAL DENIER BASIS 


Inter- 
national 
Denier 


New Old Old Old 
Legal Milan Turin Lyons 
Denier | Denier Denier | Denier 


ewe | rn | a | | 


10 10.3 99 9.9 | 11.1 The legal denier basis is 
2.) 10.6 740.1 10.1 11.3 a skein of silk 450 meters 
4} 10.8 | 10.3 | 10.3 } 11.6 in length weighed by a 
6 7H. 10:5 })-10.5 11.8 unit of five centigrams 
8) Uo 10.7 BO eee (called denier), or 0.05 
11. 114 1-°10.92)°10-9 492..2 of a gram. 
2 116 itt Al.1 12.4 
4/] 11.8 11.3 Lio 12.7 The Old Milan denier 
6 | 12: 1175 10.5 wr 12.8 basis is a skein of silk 476 
g | 12.2 | 11.7 | 11:7 | 13.1 |. meters in length weigh- 
12. 12.4 | 11.9 11.9 13.3 ing 0:0511 of a gram. 
2) 12.6 12.1 IZA 18.36 
4] 12.8 12.3 12.3 13.8 The Old Turin denier 
Gite. 12.5 oases basis is a skein 476.meters 
SRS Sr AD Ag a ae in length weighing 0.05336 
13. 13.4 12.9 12.9 14.4 of a gram. 
De ee, Wy Mi Bo Si a es Si aa 2 
4°] 13.921" 1353. 1 33.3.) 14-9 The Old Lyons denier — 
6| 14. 13:5) 1323) | oct basis is a skein 476 meters 
8! 14.3 1S9 1327 15.3 long weighing 0.05311 of 
14, 14.5 | 13.9 | 13.9 | 15.6:| agram. ~ t 
2] 14.7 14.1 14.1 15.8 | 
4| 14.9 | 14.3 | 14.3 | 16. The New Lyons denier 
6; 15.1 14.5 | 14.5 | 16.2 basis is a skein 500 meters 
8 | 15.3 14.7 1427 16.4 long weighing 0.05311 of a 
15. 15.5 | 14.9 | 14.9 | 16.7 gram. 
2 \- 35.70 15.1 15.1 16.9 
4 cr ty Ox Peo ees oak here The International den- 
6 | 16.1 15.5 15:5 17.3 ier basis is a skein 500 
S168. ibe) Sele ak meters long weighing 0.05 
16. 16.6 15.9 15.9 17.8 of a gram. 
2} 16:8 16.1 16.1 18. 
41-17. 16.3 7-7 ALG Sse Therefore, 100 legal 
6 417.22) 16.5: 971625 9 184 deniers equal 103.501 Old 
ST IS IGS a 30 Per sas Milan deniers; or 99.117 
17. 17.6 | 16.8 | 16.9 | 18.9 Old Turin deniers; or 99.- 
2 iby sa hehe iy ie 19.1 583 Old Lyons deniers; 
4) 18 1732 Hott ood ae or 111.111 International 
6 | 18.2] 17.4 | 17.5 19.6 deniers. 
8. AS 4 ATT OAT Lier Pious 
18 18.6 |. 17;.8> |. 178 4-20: To find the equivalent 


of a 14-Legal denier silk 


19. 19.7 18.8 18.9 | 21.1 in a 14-Old. Turin denier 
silk, multiply 14 by .99117 
20. 20.7 19.8 19.9 Ph .=13.87638. 


. 
—s i ee es eee ee 


Size 


: SPUN: SILK. 
English System. 
This is the same as the English Cotton System, except that the folded yarns 
are numbered as found instead of on the basis of the single. 
Continental System. 
The size is the number of 1 ,000-meter skeins in one kilogram. Folded yarns 
are numbered on the single yarn. 


SILKE NOIL YARN 
Cut System. | 
The size is the number of “cuts” of 300 yards in one pound. 


PR LIP ICTAY SLLC 
Legal Denier System. The same as natural silk. 


TABLE XVI 
LENGTHS OF YARDS OF SILK TO THE POUND IN SIZES 9/11 TO 


16/18-DENIERS, TAKING THE AVERAGE OF THE SIZE 


Explanation: 


16/18-1614 to 1714 


15/17-1514 to 164% 
14/16-14% to 154% 
13/15-1314 to 1444 
12/14-12)4 to 1344 
11/13-11144 to 12% 
10/12-101% to 114% 

9/11- 914 to.10% 


16/18-1614 to 1714 
15/17-1534 to 1614 
14/16-1414 to 1514 
13/15+1314 to 1414 
12/14-1214 to 1314 
11/13-1114 to 1214 
10/12-1014 to 1114 


9/11- 9% to 10%. 


16/18-1614 to 1714 


15/17-15% to 16%. | 


14/16-1414 to 1514 
13/15-1314 to 1414 
12/14-1214 to 1314 
11/13-1114 to 1244 
10/12-1014 to 1114 
9/11- 934 to 1014 


the varying twists and threads. 
3. The difference between the raw and thrown silk boil-off, when added to this 


three per cent., 


RAW 


255,106 to 270,600 
270,600 to 288,000 
288,000 to 307,900 
307,900 to 330,700 
330,700 to 357,100 
357,100 to 388,200 
388, 200 to 425,200 
425,200 to 469,900 


(5) 3% Shorten- 
ing + 2% Soap 


242,300 to 257.100 
257,100 to 273,600 
273,600 to 292,500 
292,500 to 314,200 
314,200 to 339,200 
339,200 to 368,800 
368,800 to 403,900 
403,900 to 446,400 


(8) 3% Shorten- 
ing + 5% Soap 


234,700 to 249,000 
249,000 to 265,000 
265,000 to 283,300 
283,300 to 304,200 
304,200 to 328,500 
328,500 to 357,100 
357,100 to 391,200 
391,200 to 4323300 


(3) Thrown 
3% Shortening 


247,400 to 262,500 
262,500 to 279,400 
279,400 to 298,700 
298,700 to 320,800 
320,800 to 346,400 
346,400 to 376, 600 
376,600 to 412,400 
412,400 to 455,800 


(6) 3% Shorten- 
ing + 3% Soap 


239,800 to 254,400 
254,400 to 270,700 
270,700 to 289,400 


, 289,400 to 310,900 


310,900 to 335,700 
335,700 to 364,900 


- 364,900 to 399,700 


399,700 to 441,700 


(9) 38% Shorten- © 


ing + 6% Soap 


232,100 to 246,200 
246,200 to 262,000 
262,000 to 280,200 
280,200 to 300,900 
300,900 to 325,000 
325,000 to 353,300 
353,300 to 386,900 
386,900 to 427,600 


1, The table gives the raw silk yards to the pound, 
f thrown unsoaked, the silk is shortened about three per cent., 


(4) 3% Shorten- 
ing + 1% Soap 


244,900 to 259,800 
259,800 to 276,500 
276,500 to 295,600 
295,600 to 317,5C0 
317,500 to 342,8C0 
342,800 to 372,700 
372,700 to 408,200 
408,200 to 451,100 


(7) 3% Shorten- 
ing + 4% Soap 


| 237,200 +0°251,700 


251,700 to 267,800 
267,800 to 286,300 
286,300 to 307,600 


307,600 to 332,100 


332,100 to 361, 000 
361, 000 to 395, 400 


395,400 to 437,000 


(10) 3% Shorten- 


ing + 7% Soap . 


229,600 to 243,500 
243,500 to 259,200 
259,200 to 277,100 
277,100 to 297,600 
297,600 to 321,4€0 
321,400'to 349,400 
349, 400 to 382,700 
382,700 to 423, 000 


depending on 


indicates the number of the table to be used up to ten. 
‘Illustration on page 21, 


16/18-1614 to 17% 
15/17-1514 to 1614 
14/16-1414 to 151% 
13/15-13% to 1414 
12/14-1214 to 1314 
11/13-1114 to 124% 
10/12-1014 to. 1114 
9/11- 914 to 10% 


16/18-1614 to 17% 
15/17-15% to1644 
14/16-1414 to 1514 
13/15-13% to 14% 
12/14-121 to 1314 
11/13-11% to 12% 
10/12-1014 to.1144 

9/11- 9144 t0 10% 


16/18-1614 to 1744 
15/17-151% to 16% 


10/12-10% to 11% 
9/11- 9144 to 1014 


70 Classification of Raw Silk 


COTTON 
English Cotton Count. 
The count is the number of 840- or hanks in’a Sota avondale Folded 
yarns are numbered on the sels yarns from which they are spun. 
Continental System. 
The count is the number of 1,000-meter hanks in one-half kilogram. Folded 
yarns are numbered on the singles from which they are spun. 


WORSTED 
English Worsted Count. 
The count is the number of 560-yard hanks in one pound. Folded yarns are 
numbered on the single yarn from which they are spun. 


Continental System. 
The count is the number of 1,000-meter hanks in one kilogram. Folded 
yarns are. numbered on the single yarn from which they are spun. 


WOOLEN 
Skein. 
Yorkshire Count. 
The count is the number of 256-yard hanks in a pound, or the number of 
yards weighing one dram. 
Galashiels Count. . 

The count is the number of 300-yard “cuts” or hanks in 24 ounces, or its 

equivalent, the number of 200-yard “cuts” or hanks in a pound. 
West of England Count. 

The count is the number of 320-yard faales in a pound or the number of 20- 

yard hanks in an ounce. 
American Systems. 

Grain count. The count is the weight of 20-yard skein in grains run count 
(New England). The count is the number of 1,600-yard hanks in a 
pound or the weight of 100-yard in ounces. Cut count (Philadelphia). 
The count is the number of 300-yard “cuts” or hanks in a pound. 


LINEN AND HEMP 
English Count. 

The count is the number of 300-yard hanks or less in a pound. Folded 
yarns are numbered on the single yarn from which they are spun. A 
spindle of linen is 14,400 yards. A bundle of linen is 200 leas, equal to 
60,000 yards. 

Continental Count. 
The count is the number of 1,000-meter hanks in one-half kilogram. 


JUTE AND HEAVY FLAXES AND HEMP 


Dundee Jute Count. 
The number is the weight of a spindle, 14,400 ets in a pound. 


Size 


THE DIAMETERS OF THREADS OF DIFFERENT COUNTS 


_Ashenhurst’s Tables 


TABLE XVII 
COTTON YARNS FROM 200’s TO 1’s 


SSS SS —eE—eeE—e——eE————ee SS SS SSS SS 


Counts | guoy my | Counts One gl] Counts |oNOyiy || Counts On ek 
200 370 80 234 34 152 13 943 
190 361 it Ae Oolte ee 32 148 12 903 
180 ook 70 219 30 143 : Oe Ses eee 
170 341 65 211 28° 138 10 83 
160, |. 388l 60 202 26 133 9 79 
150 320 || 55 | 194 24 | 128 8 | 74 
140 309 50 185 oar 123 «f 69 
130 297 48 181 20 118 6 64 
120 285 46 177 19 114 5 584 
110 274 44 1738 18 111 4 522 
100 261 42 170 17 108 3 454 

95 _ 255 40 165 16 1043 2 364 
90 248 38 | 162 IS -Ste ot 1 | ona 
85 241 36 be ye 14 98. AS ant 


TABLE XVIII 
SHOWING THE RELATIVE DIAMETERS OF WORSTED YARNS 
FROM 120’s TO 1’s | 


“~. 


in 
nch 


No. in No. in 
Counts One Tosh Counts Onset 


1 No. in No. 
Counts One Inch Counts One Inch 


120 234 58 163 32 120 || 13 77 
115 229 56 160 30 117 12 74 —C 
110 224 54 157 28 113 11 71 
105 Z19 52 154 26 109 10 67 
100 213 , 50 151 24 104 9 64 
95 208 48 148 22 100 8 60 
90 202 46 145 20 95 7 56 
85 197 44 141 19 93 6 52 
80 191 42 138 18 90 5 48 
75 185 40 135 a iF 88 4 ‘| 423 
70 179 38 131 16 85 3 37 
65 172 36 128 15 83 2 30 
60 165 34 124 145° 1. 80 1 21% 
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RAMIE 
English Count. : 
The count is the number of 300-yard hanks in a pound. 


Continental Count. | | 
The count is the number of 1,000-meter hanks in one kilogram. 


MOHAIR AND CAMEL’S HAIR 


Same as the systems for worsted. 


In calculating the structure of a fabric and estimating the amount which 
can be produced from a given quantity of yarn of a given count it is often desir- 
able to know the diameter of the threads. The first systematic attempt to fur- 
nish such information was made, as far as we have been ablé to find, by Prof. 
Thos. R. Ashenhurst, of the Bradford Technical College.1 In reference to the 
accuracy of these values, Professor Ashenhurst makes the following comment: 
- “Although the tables given here have been made with considerable care, and as 
the direct result of actual observation, there is a possibility of their being slightly 
inaccurate, so far as the first measurement is concerned, in any one of the ma- 
terials given, but in all probability this inaccuracy will be such as not in the 
slightest degree to affect their value for practical purposes, in fact, every care 
has been taken to make them as reliable as possible in their application to prac- = 
tice. The diameters are given in figures which represent the number that would | 
lie side by side in one inch.” | — 


Rosenzweig, in Serivalor, gives the diameter of the silk threads as deter-— 
mined from their specific weight: “The diameter of homogeneous cylindrical 
bodies is proportional to the square root of their weight.” However, as the raw 
thread is not homogeneous, but a bundle of almost cylindrical bodies, allow- 
ance was made in computing the following table: 


L. Vignon, in the volume 1886, 1887, 1888, of the annuals of the “Labora- 
tory Studies of Silks, Lyons,” gives also extensive measurements of the diameter 
of the fibre, which closely verify Rosenzweig’s measurements. On sizes of 
twenty to twenty-five deniers, the diameters given in the table were calculated 
from the rule that theoretically the denier count or weight is proportional to the 
area of the cross section, which in turn is prdéportional to the square of the 
diameter. If, for example, an eight-denier thread is forty-two microns in diam- 
eter, then the diameter of a thirty-denier thread is 81.3 microns, thus: 


8:30: :° (42x 42) *: (813 BLS) 


: 1“A Treatise of Textile Calculations and the Structure of Fabrics,” fifth edition, 1902, pub- 
lished by G. Broadbent & Co., High St., Huddersfield, England. 


Size 


DIAMETER OF SILK THREADS FROM 8 TO 54 DENIERS 


Deniers 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
ae 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Microns 
“42 
44 
47 


Inches 
0.00165 
0.00174 
0.00183 
0.00192 
0.00201 
0.00209 
0.00217 
0.00225 


0.00232 


0.00239 
0.00246 
0.00253 
0.00259 
0.00267 
0.00272 
0.00278 
0.00284 
0.00290 
0.00296 
0.00301 
0.00307 
0.00312 
0.00317 
0.00323 
0.00328 
0.00333 
0.00338 
0.00343 
0.00350 
0.00355 
0.00359 
0.00362 
0.00366 
0.00370 
0.00374 
0.00378 
0.00386 
0.00390 
0.00394 
0.00401 


0.00402 


0.00405 


0.00414 


0.00418 
0.00422 
0.00425 
0.00429 


No. in 1” 
605 
570 
540 
516 
494 
475 
457 
442 
428 
415 
403 
393 
383 
374 
365 
357 
349 
342 
300 
329 
323 
318 
312 
306 
302 
299 
295 
292 
285 
282 
279 

_ 2/6 
27a 
270 
267 
264 
259 
256 


254 


252 
249 
246 
241 
a ae 
237 
Za 
233 


One Micron is .001 millimeters, or 0.0000394 inches. 


13 


25,450 Microns equals one inch. 


One Millimeter equals 0.03937 inches, 
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CONDITIONS CAUSING VARIATION IN SIZE 


On Raw Silk 


First. The standard method of taking ihe averice of thirty sizing test 
skeins is subject to a variation of from one to ten per cent, depending on the 
evenness of the silk. For this reason Rosenzweig measures 90,000 meters, ten 
averages of one hundred sizings and the United States Testing Company 
recommends for average size twenty test skeins of 4,500 meters each, a total 
of 90,000 meters, known as the compound sizing test. This test should not 
be used for judging the uniformity of silk. 

Second. The moisture in the raw thread may vary as much as thirty per 
cent, on thrown silk as much as five per cent. 


On Thrown Silk 


Third. The breaking out of the fine threads causes the thread to become 
heavier in proportion to the length. Assuming that the fine threads breaking 
out average seven denier, and that they average sixty yards, we have the follow- 
ing increase in size on a 13/15 denier silk: 


Breaks Due Denier Increase | 

to Fine Ends in Size 
20 : 16 
30 .205 
40 2D 
50 30 
60 39 
70 39 
80 44 
90 48 
100 53 
110 aif 
120 62 
130 66 
140 71 
150 — Pag Se 
160 80 


Fourth. The gain in soaking. 

Fifth. The shortening of the thread due to spinning and twisting. This 
under a normal tension is about one per cent on a two thread 16/14 turns organ- 
zine; about 4.8 per cent on a two-thread 50/44 turn grenadine. 

Sixth. The tension in first spinning tay stretch the thread ten per cent, de- 
pending on the process. 

Yarn Count Conversion Factors 

The Textile Recorder, August, 1912, contained a table computed by Watson, 
by which if the length is known in yards and the weight i in grains, the count can 
be computed for any of the systems given. 


Size 15 


Table XI 

Weight 

e in Grains 

of 1 Yard of 

Material System 1's Yarn" 
En ae ee IM CR ICT cd ae a rt Mee cas a ied at ent 14.11 
NES St Ce a a  OMPITOMT AL gone des re. Be aes bate Oe LO ae 14.11 

PORES A iat, ao ee cig def EenolsiveoAnienicgns .. 0 Se hac ee oe ee wee = 125 
SM OEChEtE oy Secs ees See 3 Preneh*(Rawbaix).... 5 MA Fg ain Pe ee 9.93 
Vr: A eis Frenela(( Pournice): ot iant/ine cose ae eee 4.97 
FE Sd Nea ee ge Prenchy “Swish «evs eos sates nb eon ele Ome 14.11 
SU ce ta ar a ae English. German “merical... .o..cscen ee 8.33 
“LTC OT OSE eae ae aa English, German, Swiss, American.......... 8.33 
_ SCENT ogee ee ar ea ee, an PRE THE  e, wide ieee wens ts, Bs es Deen ee nt 7.05 
Mate, = FIM: 64s a se ae iniOSt ATniVer sal a os Pen ee ates See 2st 
BO PREIIO A ere Sashes en oe wks Eticlis les ce eae a ee oe ee eee Boide 
TELE Ss ets SSIS 5 ge AES Nn (SPALIMEN Eben | acne oer: oe ee Aer 14.11 
NA OOLETI., Svea ag i eS Yorkshite> Skeins: 95.0.0. etek sc ee ee ee 27.34 
Meier te ome ews Westoetetonehand so Go. cake emit ee eee 21.87 
MUCH ORLA. Miata suse ce 6 3. Barret teas * ie Ie ae, Be eee oe ee 4.375 
LEGS (CS a eng CFE ATA RR Sera gas orca GONE Salas Reh ane 4.81 
MOOI CT es aa ea ao ace Belong, “hrenack A Sedany, -. ca (tes eit, ee 
BNoolel,.. sou ans « Spe ech Prench (CE IDeULy .. ee iy os ead ae werent eet 1.96 
PRIS oa) ried ahs 3.0.2 > CURCE WO VStCHI ay, 2. o. y scrotes, oo eee at eee 437.5 


Rule for Table XI. Divide the number of yards in the sample by its weight 
in grains and multiply the quotient by the factor given in the table. 


Table XII 

No. of 

Yards of 1’s 

Yarn Which 

Material System Weigh 1 Grain 
MAWES A re acacs she ee Drain Sey ster | shee. valent alae Sere a dis a ea 365 
rte. aiten 5 ead eleae DEICG. GUSIeHt crrcety >< y sag'h es Ries ea ere es 634 
1) 3S ee rag ONT ET ACA INS GaEAIN <2 5.5 ao: so sie ee oats eet ee 20 


Rule for Table XII. Divide the weight of the sample in grains by its length 
in yards and multiply the quotient by the factor given in the table. 


To convert— - 
English worsted to metric worsted divide by 0.886 
English cotton to metric cotton divide by 1.18 
English spun silk to metric spun silk multiply by 1.694 
Drams per 1,000 yards to deniers per 450 meters multiply by 17.44 
Deniers per 450 meters to drams per 1,000 yards divide by 17.44 


PART II—CHAPTER VI 


METHOD OF MEASURING AND CLASSI- 


FYING RAW SILK AS USED AND PARTLY 


DEVELOPED BY THE AUTHOR 


Winding Test 

A true winding test can only be made by counting the breaks on the whole 
skein from start to finish. As Japan skeins at 167 thread speed run from four 
to five hours, it takes too long a time to make a test on the whole skein and a 
shorter test becomes necessary. After working several methods for a number of 
years I found that any short method that would be true to the breaks on the 
whole skein within a maximum variation of fifteen per cent would be close enough 
for-a winding test. I then made a series of twenty tests on Japan, single and 
double skeins, Italians, Chinas and Cantons, and from this series found the 
following method came within the fifteen per cent maximum limit; the series did 
not vary more than five per cent. 

Air Condition—Temperature seventy to seventy-five per cent at seventy ta 
seventy-five per cent Relative Humidity. 

First—Select twenty skeins from one bale. We must make our selection from 
original packages, that is one bale. Whilst most of us buy in five and ten bale 
lots, the bales are not always alike. A bale, however, generally represents the 
product of one filature, which is not always true of a five or ten bale lot. I have 
found twenty skeins necessary to represent the average conditions of a bale and 
give results equal to tests made on sixty skeins. I found ten skein tests vary- 
ing too much. . 

Rub Gums 

Gums or reel markings must be rubbed out before winding. On hard gums 
they can be daubed with a warm emulsion which softens the gums so they can 
be thoroughly removed. 

Skeining or Dandering 


Skeins up ten skeins with under side up, the other ten regular. 
Speed 
Rated when test is half completed. 
On unsoaked silk and soaked below thirteen deniers, 120 yards per minute. 
On soaked silk over thirteen deniers, 180 yards per minute. 
Swifts 
Twelve stick, Pin Hub unweighted. 
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Method of Measuring 17 


Method of Making Test 


Make a starting run of fifteen minutes, don’t count breaks, then wind 300,000 
yards counting breaks. 


At 120 thread speed, Run 125 minutes. 
At 180 thread speed, Run 84 minutes. 


The sum of all the breaks on the 300,000 yards equals winding count. 


(For waste and cost tables add eight to count for first end tied up which is 
the equivalent of the twenty first ends tied up on the 300,000 yards wound.) 


The breaks the first half hour are very excessive at times. Break tests made 
only on the first hour winding sometimes vary as much as one hundred per cent. 
When making a starting run of but six minutes you still get too many breaks; 
tests covering many years show that fifteen minutes for a starting run are re- 
quired to give results representing the actual conditions of bale. 


To change the count to approximate breaks per skein on 14/16 denier size 
divide by six. 


. Method of Measuring Strength or Tenacity 


Relative humidity should be maintained between sixty-five to seventy per 
cent at a temperature of seventy to seventy-five degrees F. 


Select twenty skeins from different parts of a bale and reel twenty-two and 
one-half meters from each of the twenty skeins, making a full length sizing skein 
of 450 meters. Weigh this carefully in deniers and use it as the average size of 
thread. Cut this skein in two and draw out thirty threads from different parts of 
the skeins, making the tenacity test on a standard serimeter in the usual manner. 
To find the relative value, apply strength table or multiply the average size by 
four and divide this result into the average tenacity, multiplied by 100, shown 
by test, e. g., Size 14; Tenacity 56; thus. 

eS _ 56 X 100 
14 X 4=——— = 100% 
56 


As this test is made for the physical qualities of the thread, not the struc- 
tural, we must avoid all threads having structural defects in this test. 


Measurement of Cohesion 


Even though in the loom we find that it is the friction of the harness and 
reed on the thread and that of the thread upon itself as the shed opens and closes 
that causes the thread to open and fibres split off, yet extensive experiments 
show that we cannot measure cohesion by friction because of the rough character 
of some silk threads due, I am told, to reeling the thread from cocoons that 
have been softened in water containing sand and limestone salts: Also there 
are threads which are so tightly agglutinated that they rub through before open- 
ing; still others are so smooth and silky that they resist opening by friction a 
long time and give very untrue relative results when compared with actual 
working qualities. 


The method of testing resorted to commonly is to separate the fibres of the 
thread between the thumb and forefinger, noting such results as this crude pro- 
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Winding Table 
Waste 13/15 Dgn. 


No. Amer St-Canton 

Count Swifts Run Reel Reels Class 

18/20 114 0.30% acute Very well 

21/22 110 0.33 en anaes 

23/24 105 0.36 pe le TN eee 

25/26 100 0.39 gah Toh TS = ae ees 

27/28 04 . 0.42 is ce ©) Te* Ohi 

29/30 90 0.45 ions ie RA ee 

31/32 86 0.48 we Very well 

33/34 82 0.51 ie Well |: 

S570e° 9% 78 0.54 a Well 

37/38 ee 0.57 eae Well 

39/42 72 0.63 er Well 

43/46 66 0.69 a Nie, Well 

47/50 62 Wetire oe 1, oe Fair 

51/54 58 0.81 rb Fair 

55/58 54 0.87 face Fair 

59/62 sf 0.93 ea, Fair 

63/66 50° 0.99 Ae Only fair 

67/70 47 1.05 erie Only fair 

FITS 44 1.11 fie Only fair 

75/78 42 bly. a Poor 

79/82 40 123 - 1.80% Poor 

83/86 39 1.29 1.84 Poor 

87/90 37 1.35 1.95 Poor 

91/94 36 1.41 2.06 Very poor 

95/98 55 1.47 245 Very poor 

99/102 33 1.53 2.24 Very poor 
103/106 32 1.59 2.33 Well for Canton 
107/110 ot 1.65 2.42 Well for Canton 
111/114 30 1.68 2.50 Well for Canton 
115/118 29 1.74 2.59 Fair for Canton 
119/130 28 1.87 2.86 Fair for Canton 
131/140 27 1.92 3.08 Fair for Canton 
141/150 26 eae We 300 Fair for Canton 
151/160 25 Z.02 3.52 Poor for Canton 
161/170 24 2.47 3.74 Poor for Canton 
171/180 23 2.62 3.96 Poor for Canton 
181/190 22 277 4.18 Poor for Canton 
191/200 20 2.92 4.20 Very poor for Canton 
201/210 19 3.07 4.50)" aces saa eae arate 


For further information on Winding see Chapter IV; also tentative recom- 
mendations of the Raw Silk Classification Committee in the Appendix, Part VI. 
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cedure may make manifest, the personal equation rendering the thumb and fore- 
finger test, at best, no more than a means for arriving at approximate results, 
which, although better than nothing,-are-not capable of tabulation and compar- 
ison when secured by the efforts of different operators, or even by the efforts of 
the same operator, working at different times or under different conditions. 


In view of the foregoing, it is the object of this invention to provide a sim- 
ple but efficient machine whereby cohesion tests on silk thread may be carried 
out readily, and whereby the results of the tests will be of such a conclusive and ~ 
uniform nature that they may be compared, thereby producing a standard for 
cohesion tests. 


Experiments covering several years show that cohesion can be measurcd 
by rolling the thread under pressure. J then followed the rule of physicists and 
measured its relative order, fixed an arbitrary scale of relative values. The 


Strength or Tenacity Table 


DENIERS 


11] 12/13] 14] 15! 16] 17] 18| 19] 20] 21| 22/23] 24| 25| 26) 27] 26 


| 

| : 

498 | 47| 52/56 60| 64] col 7a 76| 80| £4| 86] 92] 96/100 |104|108| 122/136 

‘hp Lot a es are Fea (Lead Er Se es es a ae 
Cece g] a OE Er Mee ie ees RS PR Sc Ne a Se ia ee 3d Ft ae 
Ee 8 Bice, a ae aed a a Fae es a es eh a 

108 Ed ES BS a ee eS Re ee a ee 

| 101  aataat eet eat got eat eat vat vat aot aatantost-settoo toatane 

| 100 | 44| | 56| 60] 64| 68] 72/ 76] 80] 84] 88/921 96 /100/104/ 108/112 

a Plus | Ve ee a Rs Be aE es ee 2 ee ae 

CET es ered eS a ee Sd es Be ae ie Pe Oe ee 

ert ft tf tf ff 

Ce Sd a ed a ee es ee ee ee 
38 88) 42) Bo et 62 65) 67 al vo) Tet @2/ 86 2024 /_98/207/208 
Good a a ee Bs Ee aay ee Se Se a 

EOLA ee Ee Re ee es ee a ee ee es re i eee 

CC a a Sk | a ad ee Se ee 

|_ 86 | 39/42/45] 49/53] 57/ 61| 63/ 67| 70| 74/77/81] 64] 88| 91| 94] 96 

Cie eae ae a BS es ns ST a ee a 

4 
Pair i Se ee Eee SS Bo ee ee a ee Ee 

Se AS Ger Pe ie aie Po oe ol Le pein 

Se ee ae rg Ee 

Onl : 

“ceed iy G8 Bla BS TS Pe a eS ee en ee 
Spd DS A es SS a a Se a a se a ee 
Po CS al a es Le as ee et et 

Svs 0 BS OA Eo es a oe es Be at Se Be a 

ELE ER Bae Is 0 es ee ee ea ee ee 

Poor ESS SD Pee ET eS ss Sa Se ee ee 
eS PE RS eT 8 TE ee ee ee ee 

=! | 66 | / EG a Oe a Oe 
UL ar oe a es a ee ee Dar aes 

Very 1224 a Be Ea ee ee a ee as a ee 
Ce RS sk al ad ae ed Dal a a Fa Ue Se ee a 
Sar al el ed Se a a a ee Ea as Be Oe 

60 | 27/30|32/ 35| 37/40) 42/45/47/50!153/55/58| 60| 62] 65| 67| 70 
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number of strokes required to roll open the thread constitutes the unit of cohe- 
sion. The test is made on 200 threads, ten threads from each of twenty skeins. 
See Fig. 22 for cohesion machine. Reeled threads requiring but 286 strokes to 
open showed an open condition of the thread under a magnification of about 
150 diameters like Fig. 3. 

509 strokes see Fig. 4 

827 strokes see Fig. 5 

1612 strokes see Fig. 6 


It appears that when the threads have a cohesion over 800 strokes then they 
are so tightly agglutinated that no voids or openings appear. 


Pigs. 3, 4,25, 6. 


Rules for Operating Cohesion Machine Speed 


The speed is to be 108 strokes (full stroke back and forth) per minute. 
Five strokes more or less will not affect the results. 


Oiling . 


The roller must be kept oiled at its V shaped etre Care must be taken 
not to get oil on roll. It should spin around freely when moved with the ~ 
finger. In the worm gear casing use a mixture of fifty-fifty cylinder and machine 
oil; keep it about peter’. full. Oul slide and reciprocating motion about 
once a week. 

Adjusting Roll. 


The roll must be level and roll evenly on the mirror; care must be taken 
in adjusting it so as not to bind the roller and retard its movement. This can 
be tested by moving the roller with the finger and seeing if it spins around 
freely. The roller must bear uniformly on card the full length of stroke and 
full width of card. This can be tested by running the machine on a blank 
card and observing whether the polished place on card, when rolled, is of the 
same brightness. Use paper liners under card carrier lever. 
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Care of Roller 


It is absolutely necessary that the roller be kept free from dust, scum, 
rust, oil, perspiration and free moisture. Before using the machine clean off 
roller with a piece of chalk and wipe off with a dry rag. 


Black Cards or Mirrors 


Use a good quality of hard black cardboard and avoid using a grade that 
varies very much in thickness or in its hardness. Soft cardboard retards the 
opening of threads about two to three per cent. Use grade like sample shipped 
with machine. 

Preparation of Mirrors 


Use an ordinary sizing reel upon which reel, with a spacing of about sixty 
threads to the inch, ten threads from each of five skeins or a total of fifty threads 
to a card. Place the mirror under the threads, then paste a gummed label 
on each end of mirror, gluing down the threads firmly onto the mirror. Make 
four cards for each test or 200 threads all told. 


Operation of Cohesion Test 


Fasten one mirror firmly on each cohesion machine, start same and then 
place threads on roller. If the thread opens up with two or three scratches 
with the nail of thumb then the card should be examined after the first hundred 
strokes and every fifty strokes thereafter until all of the threads are opened the 
full length of the stroke. If it takes six to nine scratches to open the thread, then 
the machines may be run about 1000 strokes before the cards need be examined. 
When the threads once start to open then the card should be examined every 
fifty strokes. 


To examine the threads swing back mirror carrier on rest, remove mirror, 
bend same so as to slacken the threads, push in a spatula and bend up against 
threads and see if all threads are opened the full length of stroke. If not, 
replace the mirror and continue the test for fifty or more strokes until all the 
threads are opened the full length of stroke. The number of strokes required 
to open all the threads fully is the unit of cohesion for that mirror. The unit 
of cohesion for the test is the average of the four cards representing 200 threads. 


Note that we use the maximum of each mirror, not the average, but as we 
use four cards the average is obtained as the unit of cohesion. To take the 
average of each card requires more time to make a test and a different table 
must be used. The relative value would not be any different. 


Air Conditions 


The test should be conducted at a relative humidity of from sixty-five to 
seventy per cent at about seventy to seventy-five degrees F. No test should 
be made when humidity is over seventy-five per cent or under fifty per cent. 
The lagging effect of a silk thread is such that if the mirrors are put in a small 
box with sixty-five to seventy-five per cent humidity for one hour then they may 
be tested under any reasonable temperature without any appreciable difference. 


soaked silk. 


Per 
Strokes Cent” 
2200 = 100 
2100 99 
2050 » 98 
2000; 97 
1950.) 96 
1900 = 95 
1850 94 
1800 = 93 
[790 0 G2 
re At 
1650 + =90 
1600 = 89 
1550 88 
4500. -87 
1450 86 
1400 85 
1350 84 
1300 3=s 83 
F250 27 SZ, 
1200. 81 
1150 ~=— 80 
1100 3979 
1050 78 
1000 77 

O50 40 
OD0 = "e723 § 
850 74 
800 73 
Tis) ee" 
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Starting New Machine 

In starting a new machine rub roller with chalk and run it on a mirror 
without threads about four hours so as to removesany grit or corrosion that might 
have accumulated on roller in transit. 
Cohesion Table 
Based on the maximum average of four cards of fifty threads each on un- 


Classification 


Extra Good Cohesion 


Extra Good Lustre 


Very Good Cohesion 
Very Good Lustre 


Good Cohesion 


Good Lustre 


Fair Cohesion 


Fair Lustre 


Fair Cohesion 


Fair Lustre 


Only Fair Cohesion > 


Only Fair Lustre 


Application 


Very good for Weaving in gum single 


Very Good Organ 


Good for Weaving in gum single 
Very Good Organ 


Good for Weaving gum single 


Good Tram 


Fair Organ 


Good Tram 


Fair Organ 


Good Tram 


Poor Organ 


Fair Tram has a tendency to become 
wavy 
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650 70 Poor Cohesion Very Poor for Organ 
600 69 iets 

550 68 Poor Lustre Boil off carefully 

500 67 

450 66 

400 65 Very Poor Cohesion Has a tendency to get lousy and wavy 
350 64 

300 63 

250 62 Very Poor Lustre Very Poor Tram 

200 61 

150 60 


Note: Cohesion over 2200 strokes usually is very high in lustre and hand. 

Fig. No. 90, Part IV, shows Seem’s Improved Cohesion Machine as now 
manufactured by the United States Testing Co., Inc. The method of making test 
is slightly different, which is given in the Appendix, Part IV and VI. 


Fig, No. 22—COHESION MACHINE—Patented April 15, 1919 


Measurement of Structural Qualities, Evenness and Cleanness 


In the measuring and valuing of evenness and cleanness lies the crux 
of the whole problem of classifying raw silk, either by inspectors or mechanical 
tests. The difficulty is principally in not taking a sufficient length of thread 
to give a result that represents the lot. Very fine, fine and coarse threads do 
not come in regular lengths; the fewer there are the greater the distance apart, 
the more numerous they are the nearer they come together; therefore, on the 
higher grades of raw a greater length of thread must be tested to get constant 
results and ‘a shorter length on the lower grades. 

The method developed by the author consists of drawing a thread of raw 
silk through a steel gauge or cleaner having a V-shaped groove graduated 
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SSS Pee 228 BISON cle, el Olas 


Fig. No. 23—SILK GAUGE, 


Fig. No. 24—GAUGE REEL FOR DETERMINING EVENNESS AND CLEANNESS 
OF SILK. (Manufactured by U. S. Testing Co.) 


——— ———————EEorer ae 


—— ee 
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to the average diameter of silk and shown by Fig. 23, and equipped to a measur- 
ing reel as shown by Fig. 24. 

The gauges are made of a high grade tool steel, graduated, tempered, and 
then ground absolutely true. The fineness of the gauges is such that the sprains 
of the metal must be considered and time allowed for this action to subside. 


The first gauges were made with blades one-half inch wide, but it was found 
that there was difficulty in setting them, as they sprung in setting, and when 
thus set they opened up on the machine. To overcome this they were made 
with blades one inch wide. 

The gauge appears very simple, but there is one condition one must not 
overlook, and that is that the blades of the cleaner must be one-half inch thick 
so the long soft slugs do not wriggle through the cleaners: the second difficulty 
is that as the difference between a thirteen denier and fourteen denier silk is only 
.00008 inch, it takes an extremely accurate cleaner, and that it is impossible to set 
it to each size with an ordinary feeler blade, and that feeler blades cannot be 
manufactured so fine. This problem has, however, been solved with the 
_ instrument known as the Silk Gauge, which is two inches wide, six and one-half 
inches long, and has a range of from eight to thirty deniers and is ground to an 
accuracy of one ten-thousandth part of an inch. 


The gauges are set to a standard size according to the diameter of raw 
silk as found by Rosenzweig and given in Serivalor, which are as follows: 


Deniers Microns Inches Deniers Microns Inches - 

8 42 0.00165 32 84 0.00328 
9 44 0.00174 33 85 0.00333 
10 47 0.00183 34 86 0.00338 
11 49 0.00192 35 87 0.00343 
i? 51 0.00201 36 89 0.00350 
| 53 . 0.00209 37 90 ~ 0.00355 
14 55 0.00217. — 38 91 0.00359 - 
15 057 0.00225 39 92 0.00362 
16 59 0.00232 + AO 93 0.00366 
17 , ol ~ 0.00239 41 94 0.00370 
ae 63 0.00246 42 95 0.00374 
19 64 0.00253 43 96 0.00378 
20 66 0.00259 44 98 0.00386 
21 68 0.00267 45 99 0.00390 
ee 70 0.00272 . 46 - 100 0.00394 
a 71 0.00278 : 47 101 0.00401 
24 73 0.00284 48 102 0.00402 
pas 74 0.00290 49 103 0.00405 
26 76 0.00296 — 50 105 0.00414 

: 27 Af 0.00301 51 106 0.00418 

28 79 0.00307 52 107 0.00422 
29 80 0.00312 53 108 0.00425 
30 81 0.00317 54 109 0.00429 


31 83 0.00323 
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One Micron is .001 millimeter or 0.0000394 inches. 

One Millimeter equals 0.039337 inches, 

One can readily understand how coarse sizes choke up in the gauges and 
break down the thread, but as to the fine and very fine, it generally requires a 
practical demonstration to convince testers that they actually do catch the 
fine threads. A fine thread is the result of allowing one or more cocoons to 
run out; then when two or more cocoon fibres are added, by a cast on the run- 
ning thread, the diameter is increased beyond the average size of the raw 
which catches and breaks down the thread; as fine threads are due to careless- 
ness of the reeler, that same carelessness also causes many other defects, all of 
which catch and show up the fine thread. The fine end is not, however, a direct 
catch of the gauges, as other defects, but must be looked for on the reel or 
take-up side of gauge. 

Originally it was planned to determine the number of fine threads by 
putting an adjustable tension on the paying-off bobbin, regulating it according 
to the size of the thread, but this was found unnecessary, as the per cent of 
fine threads not recorded in a test was under two per cent; besides as the tester 
does not tie out all the fine but just enough to get a thread strong enough to tie 
up to, there was a question of doubt even as to the two per cent error shown. 

This method is to provide a mechanical inspection test to substitute the 
inspection of mirrors and overcome the confusion due to difference in vision 
and judgment of various inspectors in different parts of the world. Nothing 
is left to the judgment of the operator, it is wholly automatic in its operations. 

For technical purposes one can run the thread at a finer gauge number and 
increase the tension to any desired extent, and catch many more minute defects, 
as the thread flattens out and permits the use of a finer gauge number. For 
practical and classification purposes this is unnecessary as already explained. 


The following comparative test was conducted to pave the merits of the 


gauge: 

Ten bobbins of 200 yards each (total 2,000 yards), were run through the 
gauges and the length of each fine and coarse thread found was Thea ee 
See results shown on Chart 25. 


This result was compared with a serimeter break test made on 2,000 yards 
reeled from the same ten bobbins, each thread one and one-fifth yards long, a 
half sizing skein was made and cut once, and 200 threads tested from each skein. 
See results on Chart 26. Chart 25 shows the number and length of the very fine, 
fine, coarse and very coarse found on each bobbin. On bobbin No. 1 you will 
note that it had no very fine or fine, but one thread of coarse ten yards long 
and three threads of very coarse, two of five yards each and one of nine yards, 
or a total of nineteen yards. A summary of the test shows the following: 


Very fine 27 yards 
Fine 172 yards 
Coarse 105 yards 
Very coarse 262 yards 


—_——__ 


Total 566 yards 


——— SS -  - - 


a ean tl 
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The length varied from two to ninety-three yards or an average of thirteen 
yards. Chart 26 shows one thread breaking under six deniers, five threads be- 
tween seven and ten denier, two threads between eighteen and twenty-one de- 
nier, one thread over twenty-one denier, and 191 threads between ten and eigh- 
teen denier. The size was determined from the breaking strain by counting the 
size as one-quarter that of the breaking strain in grams. 


The summary of the test shows: 


Fine 126 breaks X 1.21 yards = 126 yards 
Very fine 17 breaks X 1.21 yards = 21 yards 
Coarse _ _j51 breaks X 1.21 yards = 183 yards 


Very coarse 98 breaks X 1.21 yards = 118 yards 


—_—_—— 


Total 448 yards 


It will be observed that there is a difference between the two results of 
only 118 threads, which on 2,000 threads tested represents a difference on the 
unevenness of only six per cent, on silk taken from the same bobbins but not 
identically the same silk. 


The sizing test shows an average of 12.9 denier with a range of but five 
deniers. Bobbin No. 2 shows how the fine and coarse even up and bring the 
size within 4/10 of a denier of the average. 


Chart 25 


Ten bobbins of 200 yards each (total 2,000 yards), tested for evenness 
on gauges, giving number and length in yards of uneven threads found. 


Bobbin No. 1 2 3 Avent: 5 6 7 8 9 10 
Class No. yds No. yds No. yds No. yds No. yds No. yds No. yds No. yds No. yds No. yds 


Very RM MEG ey em hig gta ge HO ak le a ee eae oe 


Fine Re eee re Pet. ere Re ok (ARS 1 8 
under 
7 den 
Fine pias © ls 1 24 Tee 156 i NE 
Zeto 10 ae 
denier sth 12) 1) Al6 
Coarse 1 10 Lie 4 eee Coal led lang GO “he 26 
Moe tOe 2 est: ie Se) 
denier 1 14 
Very a sl ee 1G L393 1 41 5 4 Sy ie 4 
Coarse 1 Seem a esau ois TPA Oy ees 1 3 1 3 1 | 3 
over 21 Lele Se Meese nn ES ence i Se cette le. are Le” | I ls ae OP mire 
denier 1 5 , 

ile 


Total length of uneven threads found, 566 yards. 
Average length 13 yards, shortest 2 yards, longest 93 yards. 
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Chart 26 


Evenness test made on ten sizing skeins 225 meters long, cut once and rep- 
resenting 2,000 yards, one and one-fifth yardé long. Reeled from the same 
bobbins as test represented by Chart 25. The size was determined by the break- 
ing strain on serimeter by counting the size as one-quarter that of the breaking 
strain. 


Skeins 1 2 3 4 5 6 7 8 9 10 


between 


7 & 10 den... BS <0 4 Ss pe Ags a ee 


Coarse 
18 to 21 
denier ....... 2 6 4 46 10 39 39 5 


Very Coarse 
over 21 ; 
Getieros tack cc 1 7 bs) 23 3 42 15 1 1 


— 


Normal 
between 


10°& 18 den. S91. 181 > 185 “130. “T4l-° “105 144” gon apes 


DIE. ieee oe 12.50 12.50 13.00 15.00 10.50 16.00 15.00 12.50 11.00 11.00 | 
Average size, 12.9 denier. 
Total length of uneven threads found, 448 yards. 


In making check tests of different operators on the gauge reel for the 
evenness and cleanness test on raw silk, it was found that on cleanness all 
operators recorded practically the same number of defects and classed them 
properly, but on evenness there was some disagreement due partly, as Mr. Ed- 
wards explains in Part IV, to the limit of clear, distinct and definite human 
visibility. The Raw Silk Classification Committee has divided the evenness 
defects into four classes, viz.: 


A. Weak threads (tender or fine) are those which break thirty per cent 
below average strength of the thread. 

B. Very Weak threads (tender or fine) are those which Saat fifty per 
cent below the average strength of the thread. 

C. Coarse threads are those which catch and break in the gauges and of 
which the strength is thirty per cent above the average strength of the thread. 

D. Very Coarse threads are those which catch and break in the gauges 


and of which the strength is fifty per cent above the average strength of the 
thread. 
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This subdivision agrees, except in two cases, with my practice, given in my 
pamphlet on the Classification of Raw Silk by Mechanical Means. The ex- 
ceptions are as follows: aero 

I class the Very Weak (tender or fine) as those breaking at twenty-four grams 
and under on all sizes of silk. -In my pamphlet, I call the Very Weak those that 
break at twenty-eight grams or under. I reduced this from twenty-eight to 
twenty-four as more extensive observations, covering throwing, weaving and 
knitting, show that twenty-four grams represents the breaking strain more often 
than twenty-eight grams. : 

All practical mill superintendents and foremen are agreed that it is essential 
to know how many Very Fine or Very Weak threads are in the silk that will 
break down in the various operations, as they affect not only the evenness of 
the fabric, but also the working qualities in each operation... This is true on 
11/13 as well as on 20/22 denier silk. Using the rule, one-quarter the break- 


ing strength in grams represents the size of the silk, we find that on an 11/13 


denier silk fifty per cent under the average size would equal six deniers x 4 = 24 
grams or the breaking limit set for Very Weak threads. On a 20/22 however, 
fifty per cent under the average, twenty-one denier, equals 10 1/2 x 4 = 42 grams. 

One will observe that on the finer sizes fifty per cent under the average size 
does give the Very Weak threads that break in manufacturing, but on the coarser 
sizes the Very Weak threads would represent threads breaking at forty-two 
grams and under, but as no threads break at fifty-two grams and only a very few 
at thirty grams we see then that, when using the rule of fifty per cent under 
the average size, we do not get the thread that actually breaks out in mill opera- 
tions. 

To conform to the tentative rules of the Raw Silk Classification Committee, 
yet not fail to show the number of Very Weak threads that break at twenty-four 
grams and under, I have divided the evenness into five classes. 


Very Fine. | Coarse. 
Medium Fine. Very Coarse. 
Fine. 


The Very Fine are those breaking at twenty-four grams and under on all 
sizes of silk. The Medium Fine are those breaking between twenty-four grams 
and fifty per cent below the average strength of the thread. The rest of the © 


classes are the same as given by the committee. 


To meet the need of a uniform contrivance to classify the evenness quickly 
and overcome the difference in judgment between different testers, the following 
chart and scale was devised. Fig. 27 represents a Toledo Oil Plunger Scale 


equipped with a chart as shown in Fig. 28. A short length of thread is passed 


twice around the hook on which the weight A hangs and brought together double 
as shown in Fig. 29. A gradual downward pull is then exerted with the hand 
on the double threads until. the threads break, which causes arm C to swing 
into one of the colored zones representing the evenness class as shown on the 
chart; e. g., If arm C swings into the red (No. 1) zone and the thread breaks 
then it is a Very Weak thread, and breaks under 2X24 grams or forty-eight 
grams. The Medium Fine on a 13/15 denier breaks between fifty and fifty-six 


90 


grams and is represented by the yellow (No. 2) zone. 
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The Fine breaks in the 


green (No. 3), Normal in the white (No. 4), Coarse in the brown (No.S):canu 


Very Coarse in the blue (No. 6) zone. 


Fig. 29 


To the casual observer it may seem superfluous to sub-divide the evenness 


into five classes and may appear as a complicated arrangement; but to those who 
are equipped with the scale, it provides a very simple and uniform method that 
only requires a steady pull on the threads and precaution against a sudden jerk 
to assure uniform results between different testers. Chart 28 gives the various 
sub-divisions of the zones in grams. 


Chart 28. Breaking Strain in Grams on Double Thread 


Medium 

Deniers Very fine fine Fine Coarse Very coarse 
10/12 48 50- 62 114-130 132 & over 
11/13 48 50- 68 124-142 144 “* 
12/14 48 50 52- 72 136-154 L655 
13/15 48 50- 56 58- 78 146-166 1bGr a; 
14/16 48 50- 60 62- 84 156-178 i180. =. 
15/17 48 50- 64 65- 90 166-190 192.7 
16/18 48 50- 68 70- 96 178-202 204525 
18/20 48 50- 76 78-106 _ 196-226 228. Sa, 
20/22 48 50- 84 86-118 218-250 202 * 
22/24 48 50- 92 94-130 240-274 2/4) faue 
24/26 48 50-100 102-140 260-298 2003 = 
26/28 48 50-108 110-152 280-322 


324s 
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This table and Scale Fig. 27, calculated on the basis of one-eighth of break- 
ing strain in grams on the double thread represents the size of the single thread. 
As there are silks that are weak and break at three and a half and in rare cases 
three times the average size in deniers, single thread, the same scale can be used 
by adjusting weight D to cause the scale to weigh twelve and a half and twenty- 
five per cent heavier; e. g., let us say that a fourteen denier silk showed a breaking 
strain of fifty-six grams, which equals four grams per denier and is the basis on 
which the scale is computed, but if we test a silk of which the breaking strain is 
only three and a half times the size, then the breaking strain is 14X3% or forty- 
nine grams or twelve and a half per cent weaker; then the scale must be adjusted 
so that a breaking strain of forty-nine grams actually records fifty-six grams, and 
then the zones will represent the various classes of evenness accurately. 


The committee does not differentiate between the various evenness defects 
but counts them as found. I still find that the evenness defects—Very Fine, 
(also called very weak) under six denier on 13/15 silk; Fine (also called weak), 
between six and ten deniers; Coarse, between eighteen and twenty-two deniers; 
and Very Coarse, over twenty-two deniers, should not be counted as found, but 
that we should differentiate between the Very Fine and Very Coarse and penalize 
them. 


Let us consider the effect of evenness defects on the following variety of 
fabrics. 


First—When using single thread in the gum for weaving, which is mostly 
coarse sizes, the very fine break in winding, warping and weaving; some of the 
very coarse get caught in the reed and also break down. In boiling off, the 
uneven threads lose their form and become almost one homogeneous mass of 
fibres, also in heavy cloths they are compressed and show only about one-fourth 
of the thread on the face. The uneven threads then do not affect the cloth, and in 
this product we can consider evenness only from a working point of view. 


Second—On knitted fabrics evenness is a very important quality, as all the 
fine threads show light streaks, and the coarse show heavy streaks, regardless 
of whether the threads are twisted or not. The evening up factor minimizes the 
effect when using heavy threads. The very fine break down and hinder opera- 
tions. 


Third—On cloth woven from doubled and twisted threads one must first 
consider the evening up factor, which results when two or more raw threads 
are doubled together. The higher the number of threads the more even they will 
become. A coarse thread twists up tighter than a fine or normal thread, and 
the color becomes duller, and on certain classes of weaves the cloth shows 
streaked in shade. When doubling a fine and coarse thread together a cork- 
screw thread forms; when doubling a fine and very coarse thread the corkscrew 
becomes so marked that large loops form, and these frequently catch and break 
down in warping and weaving. Corkscrew threads show a spiral effect in the 
cloth when the warp appears on the surface of the cloth, and such threads are 
very unsuitable for satins. 
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Fourth—In throwing, about seventy-five per cent of the very fine threads 
break down, cause waste and increase labor cost; the fine, when doubled up with 
the coarse, cause corkscrews; but aside from that, throwing is not affected by 
unevenness. 


Fifth—In weaving heavy cloth like taffetas, unevenness of the thread does 
not show, but when two fine threads come together, as frequently happens, we 
get the strength of only a single thread of raw and those often break when opera- 
ting on fast speed. 


These five specific cases show that the very fine are a serious hindrance in 
every process of throwing and manufacturing, and on all classes named. The 
fine and coarse threads affect only two, and the very coarse only four of the 
five specific cases referred to. 


Fig. 27 


If we rate evenness by the actual number of defects found, regardless of 
their kind, then the relative value of evenness will never be true to the real 
value of the finished fabric or working results. When a defect invariably in- 
fluences working results and quality of fabric, that defect must bear a direct 
relation to the purchase price, and the effort required to prevent it, and must 
be shown on every test and on all sizes of silk. My practice has been to penalize 
the very fine; first, for the smaller diameter causing+a finer size; second, for ex- 
cessive waste made; third, for additional labor cost; and fourth, for labor trouble; 


. 
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but in the opinion of Mr. Post four times appeared too high, and we reduced the 
penalty to three, and the very coarse to two. 


If we add them all together without penalizifiig the very fre and very coarse, 
then our evenness value will not only be untrue to cost values, but also to un- 
evenness in the fabrics. The quality of finished fabrics is judged by the absence 
of extremes, and in the case of evenness by the absence of very marked light or 
heavy streaks. The light streaks are not only more noticeable, but that is also 
where the cloth first wears out. My experience shows that a true relative value 
can only be had by penalizing the very fine and very coarse, and then grouping 
the common value of all. the evenness defects. 


Method of Measuring Cleanness Defects 


The cleanness defects are defined as follows by the Raw Silk Classifica- 
tion Committee:— - 


On account. of the unequal importance of the different cleanness defects in 
the manufacturing and finishing processes and in their effect upon the quality 
of the finished goods, cleanness defects are divided into two classes, viz—Major 
Defects and Minor Defects. 


(A) Major Defects— 
1. Waste is a mass of tangled open fibre attached to the raw silk thread. 
=a Slugs are thickened places several times the diameter of the thread, of 
one-eighth inch or over in length. 

3. Bad Casts are abruptly thickened places on the threads due to the cocoon 
filament not being properly attached to the thread. 

4. Split Threads are large loops, loose ends, or open places on tHe thread 
where one or more cocoon filaments are separated from the thread. 

5. Very Long Knots are knots which have loose ends exceeding one-half 
inch in length. 

6. Cork Screws are places on the thread where one or more cocoon fila- 
ments are longer than the remainder and wrap around the thread in spiral form. 
(B) Minor Defects— 

1. Nibs are small thickened places less than one-eighth inch in length. 

2. Loops are small open places in the thread caused by the excessive length 
of one or more cocoon filaments. 

3. Long Knots are knots which have loose ends oi one-quarter to one- 
half inch in length. 


4. Raw Knots are the necessary knots for tying breaks in the, raw silk 
thread during the reeling and re-reeling operation. The ends of the knot should 
be less than one-eighth inch long. The number of raw knots should be recorded 
but they should not be counted among the defects. 


I use the description given to determine the various cleanness defects, and 
in addition I also class Hairiness, which consists of small loops about one sixty- 
fourth inch long which because of their great number look like short hairs stand- 
ing up on the skein when looking across the face of same. This hairiness shows in 


eee 


Method of Measuring | 95 


the cloth when the loops appear about 30,000 to 45,000 on 300,000 yards of thread. 
They do not catch in the gauges, if they did it would be very impractical to count | 
thera, even when under 30,000 on 300,000 yards of thread. These are counted 
on one section of the reel after 150 yards per skein are reeled and increased to 
300,000 yard basis. The penalties on hairiness are as follows:— 


AM OON tae TOUOC ete ccihee 5% 
70,000 to 200,000.......... 10% 
Oet= 200,000. Se Bae ot 15%. * 


Deduct same from cleanness quality as shown on classification sheet. 


The gauges have been condemned by critics because they do not catch 
these minute defects, also because they say that when the thread runs fine then 
the smaller defects are not removed as thoroughly as when the thread runs 
coarse and that a perfect instrument to measure cleanness of the raw silk thread 
must adjust itself to the variation of the silk thread. Instead of being a fault I 
find it a distinct advantage. The very worst silk has over a million defects per 
x yards (300,000). To attempt to cotint these would be impracticable, besides 
what benefit would be gained by the knowledge if many thousand of them do 
not show in the cloth? In counting defects on mirrors no two inspectors would 
give the same results as the one having the keener sight would find more defects 
than the one of duller vision. The thread is run through the gauges at the 
average size of the thread tested which, for example, we will take as fourteen 
deniers; let us now suppose that the thread becomes ten deniers; theoretically it 
appears that it will not clean the thread as thoroughly as it did when the thread 
was running through at fourteen deniers, but we must not forget that the de- 
crease in diameter is not in proportion to the denier count or as 14:10 but in 
proportion to the area mf a cross section which in turn is in proportion to the 
square of the diameter. 7 


10 deniers = 0.00183 inches 
14 deniers = 0.00217 inches 


or as we see a ten denier is but fifteen per cent less in diameter than a fourteen 
denier silk. . : 

Let us look at it another way: if we cut a thread in two and look at a cross 
section we see that as (t increases in size it spreads out in all directions thus 


and when it goes through the gauges it exposes but two sides to the gauge and 
in addition to that is “he flattening effect on the thread as it passes through at 
high speed. 

It is quite evident that what we want to know is the relative number of 
objectionable defects that are on the thread; their size governs this exclusively; 
therefore, no matter on what size thread they appear the only thing we want to 
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know is, are they large enough to be classed as objectionable? How are we to 
determine this? By the sense of vision the result varies with the inspectors. A 
more definite means is therefore necessary, which has been found in the gauges. 
These are set to a standard size according to the diameter of raw silk as found by 
Rosenzweig. 


The Amount of Silk Required to Get Constant Results, Duplicate Tests and 
Represent the Lot 


Twenty skeins selected from different books of the bale have been found to 
represent the bale; when less than that is taken the results are reliable if the rest 
of the bale is like the sample, but to get the average condition and detect varia- 
tion, twenty skeins are necessary to a bale. Of course you can fool this by putting 
in a number of books of very bad silk, but for this the tester must be on guard 
and when one skein runs very much worse than the others then another set of 
twenty skeins must be taken from the books that have been omitted in the first 
selection. To represent the lot: two tests out of five, three out of ten and four 
out of twenty bales are necessary under present conditions to get the average of 
a lot. When the run of the bales is known then one test will be sufficient. 


The fewer the defects the more silk is required to get constant results, as the 
defects are further apart and consequently a sufficient amount of thread must be 
used to permit: these to average up: the closer the defects the less amount of 
thread is required. The result of several thousand tests and comparative work- 
ing results show that when the total number of defects besides raw knots, fine 
and coarse threads equal 150, then the test can be stopped and the result increased 
to 300,000 yards by multiplying by the following rule: 


20 bobbins 500 yds. ea. total 10,000 yds.x30 =300,000 yds. 
20 bobbins 1000 yds. ea. total 20,000 yds.x15 =300,000 yds. 
20 bobbins 2000 yds. ea. total 40,000 yds.x 71%4=300,000 yds. 
20 bobbins 3000 yds. ea. total 60,000 yds.x 5 =300,000 yds. 


Caré must be taken that each test represents the twenty skeins. As the gauge 
reel is only equipped with ten ends, change bobbins, when test is half finished. 


Method of Setting Gauges 


According to Rosenzweig, the diameter of raw silk of twelve deniers is .00201 
inch and twenty-seven deniers is .00301 inch; the nearest we can get to .002 inch 
is twelve deniers and .003 inch is twenty-seven deniers, which are the setting 
points. It is impossible to measure the diameter of a silk thread with a micro- 
meter caliper, as the thread yields or flattens out more or less under the pressure 
of the micrometer caliper. On account of this flattening out and the great varia- 
tion on silk of the same size, no correction. can be determined upon. The only 
way we can correctly set the gauges so that the slot in the gauges corresponds to 
the outside diameter of the silk thread is by feel and to make this as near uniform 
as possible is was found necessary to use weights. lt was also found that by 
using a feeler blade one-half inch wide the same feel could not be had at the 
lowest point of the gauge as at the high and also that the measurement was so 
sensitive that in getting the feel, the gauges, whem made with but one-half inch 
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blades, were «pened up. To avoid these errors the feeler blades were then made 
but three thisty-seconds inch wide and weighted as follows: 


"002 = weight 14 grams 
.003 = weight 17 grams 


The ordinary feeler blades bought on the open market are not accurate 
enough for this work and they must be selected with a micrometer caliper 
measuring by ten-thousandth part of an inch. (No. 75 Micrometer Caliper made 
by Brown & Sharpe Manufacturing Company is used by the inventor of the 
gauges.) . 

The gauges are shipped properly set, but if by a mishap they require re- 
setting, tighten up the rearbolt dead tight, then tighten up the front bolt until 
the .002 feeler blade holds fast at twelve deniers and the .003 feeler blade at 
twenty-seven deniers. Draw the feeler up and down in slot until it holds its 
own weight. First clean out the slot very carefully, getting rid of every particle 
of dust—remember you are working on a very fine measurement. A good grade 
of tissue paper I find.the best for the purpose. Be careful it does not break off 
and stick fast in the gauges. 

. Graduation 


The graduations are an arbitrary measurement and based on fifteen equal 
subdivisions between twelve and twenty-seven deniers. The gauges were made 
six and one-half inches long so as to make the graduations to cover from eight 
to thirty deniers. 

Operating Gauge Test 


Speed of Reel 
The speed of the takeup of the reel fly is to be 250 yards per minute. 


Care of Gauges 


The gauges must be kept absolutely clean and free from rust or scum. Oil 
daily with a good quality of spindle or clock oil, making sure that the oil has run 
between the two faces of the gauge blades. Do not permit the gauges to be- 
come choked up with waste, as it is possible to force open the gauges slightly 
if waste is wedged in tightly. When the gauges get choked up with silk thread 
then use a 1.5 feeler blade to push or pick it out. Put the blade in back of the 
place you desire to clean out and move it towards the front or open part of gauge. 
Do not use a bent feeler blade that scratches the gauge. 


Method of Making Gauge Test 


First—Wind from unsoaked silk about 3,500 yards from each of twenty 
skeins on twenty bobbins, ten from the under side of skein and ten from the 
regular side. Take every other bobbin and thread up on the gauge reel. Shift 
the gauges so they all run at the average size of thread. The operator must con- 
stantly watch the threads and stop the reel as soon as a break occurs so as to 
get the yardage uniform. Every time a thread breaks down examine the thread 
on reel to see if it is abnormal in size, and if so test it on special scale provided 
for same as shown by Fig. 27. If the thread is abnormal then the evenness 
defects as well as the cleanness defects must be recorded. The operator must 


98 Classification of Raw Silk 


bear in mind that he is making a double test, that is, evenness and cleanness. 
After the test is half completed change bobbins, using the second set of ten. 


| Classifying Working Results’ 

On account of the unequal importance of the different cleanness defects in 
the working results and finished product, the Raw Silk Classification Committee 
has divided them into two classes, namely—Major Defects and Minor Defects. 

To conform to the tentative rules of the Committee I have adopted the same, 
excepting that I have added one more class and subdivided the Major into two 
classes, Major working defects and other Major defects as shown on Raw Silk 
Classification form. My reason for adding this class is that considerable con- 
fusion now exists between classification and working qualities. Nine persons 
out of ten think that working qualities represent grade, because high class silk 
always works well, but on medium class silk it may or may not work well depend- 
ing on what one uses the silk for, and what the value of each quality is. The 
number of very fine threads and the Major working defects regulate the working 
qualities, and if these are few the silk will run well, and if numerous it will run 
poorly, but as these are influenced by air conditions, speeds, general mill practice, 
style of machinery and class of help, as well as by the process and class of thread 
thrown, construction of cloth woven and class of fabric knit, one can only give 
a method of arriving at working results which must be applied to every class 
and condition, and make a rule for each specific case. But as many of the condi- 
tions are alike, I find about six tables will cover the whole field of practical mill 
operations. The working quality table given only gives the method of arriving 
at working results and must be modified to represent each case under consider- 
ation. 

In gathering information on working results from department forepeople 
and operatives, I found it often very misleading, because they make their ratings 
by comparisons, i. e. if they were running a very poor lot and got another running 
fair they would class the one bad and the other good, or if they had a lot running 
very well and got one running fair they would class the latter as running poor. 
It therefore became necessary to make actual break tests to gain exact infor- 
mation. 

The physical qualities, strength and cohesion, must also be considered. A 
thread with a low cohesion opens up too much in soaking and the thread becomes 
split, or the cocoon fibres split off, run a band on bobbin, and break down the 
running thread. In weaving the single thread in the gum, the friction causes a 
great many breaks as explained under cohesion. 

On silk having a relative strength of say eighty per cent, an eight denier silk 
has only the strength of a 6.4 denier silk and a fine thread becomes a very fine 
and breaks. 

Therefore, the working table must be modified by the value of the cohesion 
and strength values. Excepting on very heavy woven fabrics I find that no 
allowance need be made on cohesion on silk having over 1,500 strokes and on 
silk having a strength of over eighty-five per cent. I have found that silk show- 
ing only eighty per cent strength affects the spinning and doubling to a marked 
degree. 
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These classifications are designed first, to. give a true relative value as to 
quality; second, as to their trading value; third, as to their working qualities, so 
one can select the cheapest silk suitable for the thread or fabric one desires to 
produce. 

An ideal classification is one in which all qualities of a grade are of the same 
relative value. As the past has shown this is impossible, and the future does not 
give promise of producing same, one must become informed of the different 
values so as to select the silk that will yield the net efficient results. Most of 
the No. 1 silks reaching our market are of an Extra grade in their physical 
qualities and this gives the fabric a fairly good hand and lustre and answers 
the requirements of many classes of threads and fabrics. But when the struc- 
tural defects, evenness and cleanness, are so numerous that the cost of throwing 
and manufacturing exceeds the difference of a higher priced silk, then it is ap- 
parent that a higher grade silk should be purchased. As this is not always 
possible, one sometimes is compelled to make the best of what can be purchased. 
but at all times we should pay a true relative price for what we get and not buy 
chop only, as is now quite frequently the case with silk thread as Ex. Ex. & Ex. 
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Evenness Table for All Sizes 


The following table gives the revised tables for evenness: 


To convert evenness defects to common values, multiply by the following 


factors: 
Very Weak threads (tender or fine) X 3 
Medium Weak threads (tender or fine) X 3 
Weak threads (tender or fine) X 1 
Coarse threads (tender or fine) X 1 
Very Coarse threads (tender or fine) X 2 
Common Defects Per Cent Common Defects Per Cent 
0 100 . 288 70 
9 99 306 69 
18 98 324 68 
27 97 342 67 
36 96 360 66 
45 95 378 65. 
54 94 396 64 
63 93 414 63 
72 92 432 62 
81 91 450 61 
90 90 468 60 
99 89 486 59 
108 88 504 58 
117 87 522 57 
126 86 540 56 
135 85 558 55 
144 84 576 54 
15s 83 594 53 
162 82 612 ye 
171 81 630 51 
180 80 648 50 
189 79 666 49 
198 78 684 48 
207 77 702 47 
216 76 720 46 
225 45 738 45 
234 74 756 44 
243 fs: 774 43 
252 YZ 792 . 42 
270 71 810 41 
828 40 
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The following is the cleanness table now used by the writer and consists of 
but one table for all sizes. I have also made a change in the penalty on hairiness 
and now deduct it from the cleanness quality instead of from all qualities as 
given in my pamphlet. | 


AULOOR t6n 70000, oss fettce eh ois 5% 
70,000 toE 200,000 51,5 wens hawks, oe 10% 
Orvere ZUG WOO ray fia oe ates oe vin 15% 


Cleanness Table ~ 


To convert cleanness defects to common values, multiply by the following 
factors and apply table for size specified: 


Major working defects....as counted 

Other Major defects...... as counted 

@ Minor HRTCCIS anise «iwi ais tome x .10 

Common Defects Per Cent Common Defects Per Cent 

0 100 486 69 
15 99 508 68 
30 98 530 67 
45 97 552 66 
60 96 574 65 
fe 95 596 64 
90 94 618 63 
105 93 640 62 
120 92 662 61 
135 91 684 60 
150 90 706 59 
165 89 728 58 
180 88 750 57 
195 87 7i2 56 
210 86 794 55 
225 85 816 54 
240 84 838 53 
255 83 860 52 
270 82 882 51 
285 81 904 50 
300 80 926 49 
315 79 948 48 
330 78 970 47 
345 77 992 46 
360 76 1014 45 
375 75 1036 44 
390 74 1058 43 
405 73 — 1080 42 
420 72 1102 41 
442 71 1124 40 


102 | | Classification of Raw Silk 


ki Tabl 
Number of Rieltatete igs 


Very Fine and Major 


Working Defects Working Qualities Per Cent 
60 and Under Very Well 94% and over 
61/90 Well . 88/93 
91/120 Fair 82/87 
121/150 Only Fair 76/81 
151/180 Poor 70/75 
Over 180 ; Very Poor 60/69 


Shall we classify silk by name, numbered groups or percentage? I present 
herewith Chart 30 which shows the three methods; first, by name and number 
the same as the method now in vogue; second, by percentage, and third, exclu- 
sively by number. Leo Duran, in his second edition of RAW SILK, says that 
the American manufacturer classifies by per cent, which is a very accurate 
method. The latter clause expresses exactly what I find the percentage method 
does, but as some people take these percentages too literally, I consider it timely 
to caution the reader that it is impossible to distinguish between say eighty and 
eighty-one per cent silk in working results and quality of the finished fabric, as 
the thread varies too much in its physical and structural qualities. The percent- 
age method is only a common means to an end, or in other words, a method of 
placing in a relative group the combined relative values of the four basic ge 
comprising a silk thread. 

Let us instance an example using the following tests: 

Size 14 denier. Strength 52 grams. Cohesion 1500 strokes. Evenness defects 
on 300,000 yards: 

Very fine (weak) threads 60X3 = Common number 180 

Medium fine (weak) threads 15X3 = Common number 45 


Fine weak threads 8X1 = Common number 8 
Coarse threads 20*1 = Common number 20 
Very Coarse threads 30X2 = Common number 60 7 

Total 133 313 


Cleanness defects: 


Major defects 81X1 = Common number 81 _ 
Minor defects 8001/10 = Common number 80 


nd 


Total 881 161 
The common value of strength by percentage is found as follows: 


52 X 100 
14 x 4 


Cohesion we find valued in percentage in column 8 and-10 on Chart 30 as 87%. 


= 92.8 call 98%. 


The common number of evenness is 313, which according to evenness table 
column 18 is 69%. 
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The common number-or value of cleanness defects is 161, which according 
to cleanness table is 89%. i 
Let us now bring together these values into a final grading by the percentage 
method. 
Physical qualities: 


Strength 93% 
Cohesion 87% 
180 


oo 


2 = Average 90%. 
Structural qualities: 


Evenness 69% 
Cleanness 89% 
The average of the physical qualities, 
90 + 69 + 89 
Byvenness and-cleanness: = ——___—_—_—__ = Call 82.6. Call 83% 


which according to Chart 30, columns 1—2—3, is a Best No. 1 to Ex. or a No. 
4 grade silk. 

Let us now classify these qualities into a final grade by the group method 
and average up the different groups, the same as done by percentage. 

The cohesion, 1500 strikes, columns 8 and 10 of Chart 30, = No. 3 Grade 
Silk. 


Sin OS. 
The average of the physical qualities by group method = ——— = 2%. 


The strength is 52 grams, which by dividing the breaking strain in grams 
52° ; 
by the size thus, — = 3.71 grams per denier, or according to Column 4, Chart 


30, we class it in Group No. 2. 

The evenness defects, 313, common number, according to Chart 30, column 
18-—-Group No. 7. 

The cleanness defects, 161, common number, according to Chart 30, columg& 
36—Group No. 2. 

The average of the three qualities according to the group method, 


Lad YL oe 


3 


By the percentage method we get 83%, or according to column 2/3 is rateé 
28 Catolpe NOs J 


= 3.83. 


By the group method we get 3.83, and according to column 2/3, would be 
about 83%, or just the same. 

On this test either method brings the same result if one counts the decimal 
over half a full grade. 
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Let us now take the same number of evenness and cleanness defects, but 


of different kinds as follows: 
Evenness defects: ‘ » 


Very fine 15 X 3 = Common number 45 
Medium fine 10 X 3 = Common number 30 


Fine 80 X 1 = Common number 80 
Coarse 18 X 1 = Common number 18 
Very coarse 10 X 2 = Common number 20 

Total 133 193 


By common value = 78% Group No. 5. 
Cleanness defects: 


Major 240 x 1 = Common number 240 
Minor 641 X 1/10 = Common number 64 


a 


Total 881 304 


According to common value table = 80%. Group No. 5. 


The above classification shows that by differentiating between the evenness 
values of various evenness defects that the 133 in the first case give an evenness 
rating of sixty-nine per cent Group No. 7, and in the second case of seventy- 
eight per cent, Group No. 5. 


The cleanness defects 881 in the first case shows a cleanness rating of eigh- 
ty-nine per cent, Group No. 3, and in the second case of eighty per cent, Group 
No. 5. . 

Taking the physical qualities as ninety per cent we have in the second case a 


90 + 78 + 80 
classification of ————————— = 82.3% or a Best No. 1 to Extra Silk. 
3 


It will be observed that the final rating is just about the same, but by re- 
ferring to the evenness and cleanness rating, it will be seen that the first set-of 
evenness defects are very much worse than the second lot, and that 240 major 
and 641 minor defects are much worse than 81 major and 800 minor. 


If one studies these conditions it will be observed that when differentiating 
between defects, that a silk classed as a No. 4 grade silk or Best No. 1 Ex., may 
have a low evenness rating and a good cleanness rating, and yet be up to grade; 
or it may have a low cleanness rating and a good evenness rating and also be up 
to grade. If we do not differentiate between the major and minor evenness and 
cleanness defects then the evenness values will be alike, which a study of the 
actual defects found will show is not the real situation. The purpose of classi- 
fying raw silk is not only to set a standard measurement for trading, but also 
for the disposition of the silk. As we Americans manufacture a great variety 
of threads and fabrics we can use in specific classes a thread that is uneven but 


clean, in other cases one that is unclean but must be fairly even; therefore we 


see that a true classification rating must show the physical qualities and an even- 
ness and cleanness rating, that can be used in disposing of the silk. 


1 
| 
. 
| 
| 
| 
| 
| 


PART I—CHAPTE ER VII 


CLASSIFICATION OF ORGANZINE 
IN THE GRAY 


On account of the great amount of organzine:and other finished thread sold 
on the American market, it appears timely to consider the classification of same. 
Until there are definite rules adopted for the classification of raw silk, no rules 
can be given for the classification of thrown silk thread, yet it appears important 
that this subject be considered in connection with these articles on silk throwing. 

In the quality and money value of organzine enter the following conditions: 

First: Moisture contents. This is determined by test for conditioned weight. 

Second: Absorption of soaking solution. This is determined by test for 
boil-off, raw and thrown. 

Third:. Relative strength. This is determined by tenacity test. 

Fourth: Evenness. No method as yet adopted. 

Fifth: Cleanness. No method as yet adopted. 

Sixth: Quality of throwing. We find the following defects in organzine: 
Singles, Corkscrews, Waste, Long Knots, Slack Twist, Hard Twist, Bad Reeling, 
Improper Lacing. 

The United States Testing Company has covered the first two items pues 
ly and the writer will simply refer to same as given in appendix. 


Relative Strength 


In spinning the first time twist sixteen turns per inch the thread increases 
_ eleven per cent. in strength. On a two-thread the increase would be eleven 
plus eleven, or twenty-two per cent, but in adding the second time twist, fourteen 
turns in the opposite direction, part is again lost. 

I adopted the basis used in raw silk and take four times the average size as 
equaling one hundred per cent silk. 

As the thread is subject to the following change in throwing, which affects 
its weight, and therefore its size, we cannot depend on the raw size, but must 
make a sizing test-on the thrown thread by reeling up a sizing skein from an 
equal amount of fifteen different skeins, cut this once and draw out thirty. threads 
for tenacity test, making the same | in the usual way. 


Change of Size in Throwing : 
First. We find the absorption of moisture and soaking emulsions. 
Second: The breaking out of fine threads, causing the thread to become 
heavier in proportion to its length. 
Third: The shortening of the thread, due to spinning and twisting, which 
is about one per cent. under normal tension. 
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Evenness 


As the fine and coarse threads even up no conclusions can be drawn from . 
the weight of sizing skeins, but as it has been explained in Chapter III how un- 
even silk causes corkscrews, we have in this defect the best indication of un- 
evenness, but as corkscrews can also be made by careless doubling we must 
distinguish between corkscrews made by uneven silk, two thread in the raw, and 
those caused in throwing. This can be seen by untwisting the thread. 

As a corkscrew may be fine and not show in the cloth, when shall we consider 
it a corkscrew and count it as a defect? I would say that when the twist is 
pushed back on two inches of the thread and a loop of one sixty-fourth of an inch 
or larger forms then it should-be counted a corkscrew. No method is now known 
to the writer to determine the number of corkscrews other than to inspect fifteen 
skeins of 20,000 yards each, and pick one through the skein, counting the cork- 
screws thread as found. As a corkscrew made by uneven silk will sometimes ex- 
tend several yards on even silk after the unevenness is passed, we cannot disting- 
uish strictly between corkscrew caused by uneven silk and that caused by imper- 
fect doubling, so that in making a table we must allow a reasonable amount for 
this, so as to simplify the valuation. See Fig. 31. 

The skein should be selected from at least five different bundles of thrown 
silk. I am not ready, at this time, to submit a table, and each one interested 
must make for himself a set of tables, using organzine thrown from XX and No. 
1 up to grade as a basis and determine by a uniform method how much cork- 
screw the best and worst contains and make the relative table accordingly, one 
hundred per cent to represent perfection; seventy per cent the worst condition, 
making thirty equal divisions between the best and worst. 


Cleanness and Throwing Defects 


On organzine it is sometimes impossible to determine whether long knots, 
and waste are raw silk or throwing defects, so we must add the two together 
and make our table to cover the following defects, giving each one the same 
value. 

Raw silk defects that show in organzine are: Waste, long knots, bad throws 
and slugs. 

Throwing defects: Singles, corkscrews and loops, waste, long knots, slack 
twist and hard twist. 

The best, easiest and quickest way I find to get the above defects slack and 
hard twist, is to redraw fifteen skeins from a swift, weighted so as to break down 
a single, through a knife cleaner. 

In nearly all breaks the one thread strips back and forms a caterpillar and it 
is therefore impossible to determine what defect has caused the break, nor is it 
necessary, as this can be allowed for in table on cleanness and throwing defects. 

In this table, due allowance should be made for the cleaning that takes place 
in throwing a thread and that the grade is raised about one quality in throwing 
in that respect. 

As it has been repeatedly shown that because of the lack of any standard 
as to what a XX or X raw silk really is in point of evenness and cleanness, it is 
even more difficult to judge it on the thrown thread; however, as it is altogether 
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a matter of relative values, one can soon determine for himself when he is getting 
the best or worse organzine by following the method outlined. 

The relative values I recommend, to rarmge from one hundred per cent to 
seventy per cent, which are to be determined from organzine thrown from XX 
up to grade and No. 1 up to grade. 

I am not giving any table for evenness and cleanness, as this would be only 
misleading should another method be used to determine the same, but I am show- 
ing how one may proceed to classify organzine and show that with the know- 
ledge at hand this is possible and practical; also, to impress upon the buyer of 
thrown silk that since raw silk is not a perfect thread, one cannot expect a perfect 
thrown thread. There should, however, be a standard method by which organ- 
zine can be classified both for the benefit of throwster and buyer. If a throwster 
can take an extra grade of raw silk and produce by careful methods a XX grade 
of thrown, he should be able to sell it as such. If, on the other hand, another 
throwster takes the same grade of raw and produces by inferior methods only a 
Best No. 1 to extra, he cannot expect the buyer to pay the price of an Extra for 
it, and both should be able, by a standard method, to settle any dispute that may 
arise on the subject. Single threads are difficult to see in the undyed state, but 
are plainly seen after dyeing, as they become flossy and glossy. I find fifteen 
singles to one hundred pounds of organzine is a very bad condition, yet that 
would average only one-third of a single on 300,000 yards of two thread organ- 
zine. I consider one single to every one hundred pounds a good condition, yet 
if one saved all he found on a ten-bale lot he would have about thirteen, and if 
that fact was not considered and one was inclined to make claims, he might make 
a complaint against the throwster, which would not be justified. Of course, we 
say that he should not have any, but when we consider that in a ten-bale lot 
about 30,000 knots are tied in the doubling alone, you will readily appreciate that 
thirteen tied up on to a single end would not, in fact, represent a very bad condi- 
tion nor represent any great loss to the manufacturer. This is not a plea for 
leniency for the throwster, but simply to show that he is at least entitled to a 
fair deal. For special purposes it. may also be desirable to know the relative 
value of lustre. This can only be determined by making a boil-off test. 
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The grade of organzine is to be the average of the relative value of strength, 
evenness, and cleanness and throwing defects, adopting four grades, according to 
the following scale. 


Classification : Per Cent 
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Hard and slack twist are very hard to see in the undyed state, and if this 
proves excessive a claim for damage can be made, and therefore need not be 


considered in the quality. 
Hairiness can be seen by looking across the face of the skeins, and if this 


is very marked the grade should-be penalized one to five per cent. 


PART III—CHAPTER VIII 
THROWING 


SOAKING 


It is the general practice in America to soak silk before throwing, whereas 
in Europe the general rule has been to throw it bright or unsoaked; lately, how- 
ever, especially in France, a considerable amount is sprayed with olive oil and 
allowed to stand over night. This raises a very interesting and important ques- 
tion—why this difference, and which is the proper method? 


First: In the early days of the European silk industry throwing was done at 
very slow speed, and they are still operating slower than is the general practice 
in American mills. 


The gums or reel markings of the skeins cause an excessive number of 
breaks when winding at high speed, even though the gums are rubbed and pulled 
apart dry. The high cost of labor in America makes it necessary for the American 
throwster to operate at the highest end or net efficiency; therefore, it becomes 
necessary to soften the gums before winding which is done by soaking. 


Second: There are two general classes into which silk will be divided—that 
is, as far as it applies to friction, viz., rough and smooth silk. The hard nature 
silks like China and Kansai Japans are rough; frequently they contain grit, which 
causes the thread to cut the guide eyes, flyers, and other tensions in a much 
shorter time than the soft nature Shinshiu Japans and Italians. This makes a 
lubricant necessary, particularly at the higher thread speed. 


Third: There are silks that are not only ductile, but also elastic. In mill 
parlance they are called springy. When these elastic threads are doubled and 
the thread catches on the pay-off bobbin at a slug, waste, bad knot or other defect, 
they cause the thread to stretch out and throw in a loop. This, however, does 
not happen when the thread is pliable, as the thread then stretches, relieves the 
tension and doubles up without any loop. When the silk is soaked properly 
that property is destroyed and leaves the thread more ductile and pliable. 


Fourth: Unsoaked threads are also wiry and stiff. They swing off in a 
larger balloon, and where short first-time shafts are used, where spindles are 
close together, it is no uncommon occurrence to have the breaking thread swing 
over into the running thread, breaking it down, or run up double. This wiriness 
also causes uneven doubling. — 
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Soaking always improves the silk thread for throwing into organzine, tram, 
crepe, etc.—that is, if properly done—but it does not always improve the thread 
for weaving in the gum; it is just possible that any kind of soaking, or even oil 
spraying, will injure its weaving qualities. In throwing, however, one has yet 
to find an instance where proper soaking does not always improve thread, except 
of course, Tussah. It is thus my purpose to make it perfectly clear that the fol- 
lowing articles on soaking only apply to throwing of Japan, China, Italian and 
Canton silks. 

Object of Soaking 

The objects of soaking silk are: First, to soften and slacken the gums; 
second, to lubricate the thread and make it more’ pliable and ductile. The mate- 
rials used are soap, oil, borax, salt and water. Soap is used to soften or slacken 
the gums in conjunction with the temperature of the bath. 

Oil is to lubricate the thread and act as an emollient for the action of the 
soap and water on the silk. (The effect of warm water and soap on the sericin 
of silk is to soften it, but in the absence of oil it dries stiff, sticky, and hard, de- 
pending on the amount of soap used, the temperature of the bath, and the length 
of time the silk is treated. Oil coats the thread with a film of oil when properly 
emulsified, and will prevent its drying to its original matted form and leaves 
the skein soft and fluffy.) 

Water 
The water should be soft and free from acid or alkali—in other words, 
neutral. 

G. H. Hurst, F..C..S., in “Textile Soaps and Oils,” says, “One pound of 
lime or Magnesium Compounds in a quantity of water will practically destroy five 
and one-half pounds of soap. Now many waters contain twenty-four grains per 
gallon of these objectionable matters, and if, say, 1,000 gallons of such water 
were used there would be present 24,000 grains, and these would consume or use 
up 134,400 grains, or nearly nineteen pounds of soap.” 

As waters are constantly changing, owing to rainy and dry spells, the hard- 
ness also changes and has varying effects on the soaking emulsion. 

The lime or magnesia when present in large quantities unites with the soap 
and make a sticky and insoluble mass called lime or magnesia soaps. When 
present in less quantities it forms curds which attach themselves to the silk, give 
weight, but fail in both instances to give softening or lubricating qualities, and 
may interfere with dyeing and finishing. 

It is therefore essential that the water be neutral, or, in other words, the 
lime, acids or alkali must be destroyed or its action overcome by another chem- 
ical, or some type of replacement softener. 

Soda ash is the cheapest article that will do this, but it has been found by a 
series of tests run several months that it has a stiffening reaction on the silk 
when soaked in a light solution. | 

Softening Water 


The method used for testing hard water, by the Standard Soap Solution. 
where the hardness is considered overcome when a permanent foam remains on 
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the water, has been found very satisfactory and has several advantages, which 
fully cover the cost of the soap used. It is worked as follows: 


One hundred pounds of soap are boiled up in fifty gallons of water; when 
fully dissolved the water is increased to one hundred gallons, so that one gallon — 
of soft soap represents one pound of soap. Then measure out the required 
amount of water needed for the silk to be soaked, pour in three pints of soft soap 
and stir. If a permanent foam remains for one minute on the water the lime 
present has been neutralized, and it is ready for use. (Two and one-half pints 
have been found necessary for condensed steam or one hundred gallons of 
water. This amount is required to saturate the water.) 


If no foam forms continue to stir in pint after pint until you get a foam 
that lasts at least one-half minute. I have found waters taken from the same 
source of supply require but four pints in wet seasons and fourteen pints during 
dry- seasons to neutralize or make inactive the lime salt. It will therefore be 
appreciated that as this hardness comes on stealthily it becomes necessary to be 
constantly on guard for it, and that whilst a water requiring four pints soft soap 
to one hundred gallons would never cause any trouble, nevertheless it becomes 
necessary to do it regularly to be sure of always having neutral water. Care 
must be taken to heat the water to within ten degrees F. of desired temperature, as 
when the water is treated when cold, and then heated up, an insoluble sticky soap 


rises to the top, which, if it gets on the silk, mats it together and makes it un- 
windable. 


A number of reliable water softeners are now to be had at a reasonable cost, 
which require but little care and attention. Water softeners are recommended 
where the water is very hard. 

Soap 

Experience has shown that soap suitable for boiling-off is also the best to use 
in soaking. 

“Soap (according to Geo. H. Hurst, F.C.S.) adapted for boiling off silk 
should be easily soluble in water, for fluidity means easy penetration into the 
substance of the silk fabric and also easier washing out of the silk afterwards. 


“It is not necessary that the soap be quite neutral; a slight degree of alka- 
linity is rather of advantage, as silk gum is rather more soluble in alkaline solu- 
tions than in neutral soap, but it is better to buy a neutral soap and add the alkali 
yourself, as you will then know what you are working with. 

“A good olive oil, palm oil, or an oleic acid soap may be used in dyeing. 
Tallow soaps are not suitable and should not be used.” ’ 


The Quality of Soap.* 


The quality of soap used for the stripping or boiling off is of some import- 
ance. There are so many qualities being offered to the silk dyers, made from 
all sorts of fatty matters, that care must. be exercised in selecting the soap to be 
used. Much depends in this matter upon what is going to be done with the silk 
afterwards. ; , 


*Article on Boiling Off Silk. In Textile Mercury. 
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When the silk is to be white or dyed in pale colors the best oil soaps should 
be used white and free from unpleasant odors of any kind. Perfumed. soaps 
should be avoided, as they are sometimes only perfumed to hide some unpleasant 
fatty odor. Olive oil and cocoanut oil soaps can be recommended; the latter 
can be used alone with very hard waters, as it is much more soluble in water 
than any other kind of soap. Cocoanut oil soaps must be bought with judgment, 
as they frequently contain much water, the existence of which cannot be judged 
by the outward appearance of the soap. For those colors (blacks, browns, etc.) 
where the silk passes through many baths the poorer quality of soap will do 
equally as well, as any odor they contain disappears during the process of dyeing. 
Soaps made from oleic acid, palm oil or tallow can be used for such purposes. 
The soap used should be neutral and free from any excess of alkali. 

Silk Soaps 

*For degumming silk nothing has been found better than a good olive oil 
soap. A silk soap should contain the following properties: It ought to be 
neutral, inasmuch as alkali tends to make the silk somewhat harsh and reduce 
its lustre, and. it should be easily soluble. The soaps used in the boiling off of 
silk must be well made curd soaps, using as slight excess of alkali as possible and 
well salted out. The soap must also be capable of being readily washed out 
of the silk. A soap well made with potash and olive oil would be found to give 
excellent results in the boiling off of silk. 

+Soap is employed in the treatment of silk in two ways, first for the purpose 
of boiling off the silk, that is, to separate the silk glue or sericin, with any dirt 
it may be contaminated with, from the true silk fibre or fibroin. To effect this 
without leading to any deterioration of the silk fibre as regards strength and 
lustre, it is necessary to employ a pure neutral soap and one which shall be freely 
soluble in water. On this account it is desirable to employ an oil soap, and the 
best oil to make it from is an olive oil, palm oil, cocoanut oil, or ground nut oil. 
Tallow soap is not soluble enough for this purpose and cotton seed oil is not 
satisfactory and can scarcely be made sufficiently neutral. 

It appears, therefore, that in order that a throwster may be on the safe side 
it becomes necessary that he use a neutral olive oil soap, which always gives 
him a definite starting point and an article of known value which will always give 
good boiling out results on all dyes. Besides, as sericin is more soluble in alka- 
line solutions and as a throwster desires to preserve this part of the thread for 
good working results, a neutral soap only should be used. 

Method of Putting Silk in Soaking Tub 

The immersion plan of taking a bundle of silk and pushing it into the tub 
containing the soaking solution will, especially on an oil soaking, show a very 
uneven absorption for the reason that the emulsion is constantly breaking up, 
more or less. In other words, the oil is separating out of solution back to its 
original state, even though it stands but a minute. The top of the tub contains 
a greater per cent. of oil than the bottom, and in immersing the silk in it the first 
that goes in absorbs the extra oil, and consequently gets more than any other 
parts of the bale. 


tAmerican Soap Journal. 
*Chemical Trade Journal. 
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The proper way is to prepare the solution in a separate tub, keeping same 
constantly agitated by hand or power. Pour, or, better, spray in one layer of 
solution and then lay in one layer of silk; follow with another layer of solution 
and then silk, laying the second layer across the first, and so on until the whole 
bale is soaked. | 

The spraying method consists of a boiling-up tank, mixing tank, soaking 
tub, and the necessary piping and spraying nozzle as illustrated by Fig. No. 32. 
The soap, oil and borax are boiled together in the boil-up tank, then run by grav- 
ity into the mixing tank. The purpose of the mixing tank is to soften the water 
and then mix with the emulsion run in from the boil-up tank. When the emulsion 
is ready for soaking, the valve is opened and about four inches of emulsion is 
sprayed into the soaking tub, then proceeding as already stated. If the elevation 
of the soaking room does not permit of a gravity system, then a centrifugal pump > 
may be used, but care must be taken that the pressure does not exceed thirty 
gallons a minute, as a higher pressure mats the skeins and makes them unwind- 
able; it also causes the emulsion to break down or separate out of solution and 
deposit the bulk of the oil and soap on the outside of the skeins, giving an uneven 
absorption. It is also necessary to keep the nozzle moving to prevent the mat- 
ting of skeins. By this method the variation in the different parts of the tub is 
reduced to less than one per cent., whilst with the immersion plan they vary as 
much as six per cent. 

The Amount of Water 

You will readily understand that if no water were used and the soap and oil 
sprayed on the silk, we would get one hundred per cent. absorption, but there 
would be no softening effect, and all of the oil would be on the outside of the 
skeins. Eighty per cent. water, expressed in gallons, plus that obtained in bring- 
ing the soap and oil to a boil, has given the largest returns. Ninety gallons to 
the hundred pounds of silk shows a loss of about ten per cent. in absorption. It 
takes about eighty gallons to cover the average silk. Open diamond reels do not 
require as much and the amount absorbed is more uniform. ° 


Tying Bundles 

No more than six or eight skeins should be tied in one bundle, and these 
should be untwisted well so as to permit the emulsion to percolate through the 
skeins, and tied with strings on the full length of the skein, but not slapped out, 
as this causes a great number of loose ends which become tangled in soaking. 
Silk soaked with the skein unopened shows a very uneven absorption, the inside 
of the skeins showing sometimes no more than one per cent. absorption, the out- 
side as high as four and five per cent. on light soaking, that should average about 
two and one-half per cent. The winding breaks are also increased because the 
soaking cannot reach the gum. 


Effect of Atmosphere Conditions on Soaking Emulsions 
Oil does not dry out even at 300° F. Therefore. no emulsion is lost in the 
mill room through evaporation. There is; however, a friction loss that is greater 
when the mill is dry than when humid“as'the porcelain guides, plush cushions, 
drop fallers are so much more dry and will consequently rob the thread of a 
greater amount of oil. 
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It has also been found that a silk soaked with an oil formula shows a greater 
friction loss for the reason there is always a great amount of oil on the outside 
of the skeins, which attaches itself to the hands of operators, bobbins, guides, etc. 
Of course, the moisture in the thread will evaporate and appears to be greater 
on Japan than Italians, due to the greater amount of sericin in Italian silk binding 
the moisture in the thread. | 

A series of observations appear to show that the friction loss is from one- 
half to three per cent. 


Absorption 


The greater the amount of soaking solution taken up or absorbed by the silk, 
the less the amount of material needed, and consequently the cheaper the cost. 
The greater the softening properties of the solution the less, however, is its ab- 
sorbing power, but the absorption is more uniform. 


A permanent emulsion of soap, oil, and alkali is one in which the oil has 
been divided up into very minute globules of oil by the alkali, so that they unite 
with the water in such a manner that the emulsion remains in its-original state, 
almost indefinitely. (See chapter on emulsion to follow.) 


This kind of an emulsion has a good softening effect, but often has a stiffen- 
ing reaction because of the lack of oil, to emulsify it—but very rarely more than 
thirty per cent. is absorbed by the silk. On a silk having no gum it is a great 
waste of material to use this form of an emulsion, besides tlte less the sericin of 
the thread is affected, the better will be the working results in the throwing. 
An emulsion then, consisting of the greater part of oil so made and applied that 
it will penetrate all parts of the skein uniformly, is the proper one to use. 


After many tests it has been found that the minimum solution of one per 
cent. soap and four per cent. oil with proper amounts of borax and the right 
temperature, with the proper method of making and applying, gives results 
within the limits of allowance under practical working conditions. 


An emulsion of this kind will absorb from sixty to eighty per cent. of the 
anhydrous material, depending on the chemical nature of the thread. N. Silber- 
man, in 1895, found from 1.36 per cent. to 2.75 per cent. of wax and fat in raw 
silks; Gnehm, in 1903, found fatty matter to the extent of from two per cent. 
to 8.5 per cent. Japan silks. Thirty-two tests for acidity showed the soft natured 
Japans from 0.30 to 1.35 cc. N/10 KOH; hard natured Japans from 0.2383 to 
0.275 cc. N/10 KOH; China filatures from 0.25 to 0.30 cc. N/10 KOH; Canton 
filatures from 0.515 to 0.575 cc. N/10 KOH. 


Experiments show that the soft natured Japan silks, such as Shinshius, take 
up from ten per cent. to fifty per cent. more solution than the hard natured silks 
coming from the provinces of Okshui, Koshiu and Kansai, amongst which are 
those of Joshiu, Shinano, Seishui and Nisishiu cocoons. 


It was observed on silks showing over 0.70 cc. acidity that they were of low 
grades and usually shaded, which appeared to show that a high acidity was prob- 
ably due to dirty water in the reeling basins and also a lack of the necessary 
changes of water which became heavy with sericin, followed by a decomposition 
of same, causing the acidity named. | 
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About one hundred soaking tests demonstrated that Japans showing under 
0.30 cc. acidity do not take up more than fifty per cent. of the anhydrous emul- 
sion, whilst those silks showing over 0.50 cc. acidity take up as much as eighty 
per cent. to ninety per cent. Since wax and fats shed water, or a soaking emul- 
sion, similar to water on a duck’s back, it would appear to indicate that there is 
some relation between the hard natured silks and those containing wax and fats, 
and the soft natured ones containing none. It was discovered by increasing the 
alkalinity in the emulsion that better and more uniform returns were obtained, 
which would appear to indicate further proof of the opinion. It was observed 
also that the higher the acidity the quicker the emulsion broke up, due to the ac- 
tion of the acid destroying part of the alkali, thus making a more temporary 
emulsion. 

Tests were made with an oil formula of three-quarters per cent. soap, and 
eight per cent. oil, with which eighty per cent. and ninety per cent. returns were 
obtained. On hard natured Japan silks, with the immersion plan of putting in 
the silk, that in the middle contained but about two per cent. of oil, whilst that 
at the sides and top contained from eight per cent. to twenty per cent. It was 
also found that the inside of the skeins showed no trace of oil. With the spraying 
method the variation was reduced to four per cent. The skeins, however, dried 
stiff and hard and the winding results showed increased breaks. 


Oils 

An oil suitable for soaking silk must not become viscid or sticky, should boil 
out readily in the dyeing process so as to prevent flossiness or hairiness due to 
excessive boiling out, should not contain mineral oil, and it is desirable that it 
leave no odor. 

Olive oil undoubtedly takes first rank as an oil suitable for silk throwing, 
as it answers every requirement, but on account of its price is rarely used. Neats- 
foot, lard and red oil give good results, and in one respect are better than olive 
oil, in that they contain about fifteen per cent. more viscosity, hence form a 
better film of oil over silk; but they will always give the silk a strong odor, to 
which, however, there appears to be no objection. 

Neatsfoot is generally used, and occurs in three grades, sold under many 
misleading names. The first grade, the Strictly Pure, contains the choice oil 
extracted strictly from the hoofs and refined, and shows less than one per cent. 
free acid; the second grade, called Extra (also called Prime), contains the second 
pressing, and usually contains about ten per cent. free acid; the third grade, 
generally called No. 1, is not a straight neatsfoot, but consists of the reboiling 
of the hoofs and other parts of the animal, including tallow, frequently cut with 
red oil (Oleic Acid), which is a product in the manufacture of glycerine, stearic 
acid and palm oil for candle making. It contains from eighteen to thirty per 
cent. free acid. 

In order to establish its identity, its composition, its working qualities, and 
its money value, as it applies to silk throwing, it is necessary to conduct the fol- 
lowing chemical test: First, free acid; second, Maumene’s or temperature; third, 
mineral oil; fourth, iodine test. (Method of making these will be found in Tex: 
tile Soap and Oils.) 
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Free Acid 


Free acids are of two classes, viz., the fixed acids, such as Stearic, Oleic and 
Palmitic, and the volatile fatty acids, such as Butyric, Caproic, etc. The volatile 
class cause the bad odors. - 7 

Free fatty acids are very quickly changed to soap by the alkalies added to 
the soaking emulsion. Carbonate alkalies and oil, as will be further explained 
under “Emulsions,” do not make soap except with that part of the oil being free 
acid. 

The free acid largely governs the amount of borax required to make a stand- 
ard emulsion, as the acidity destroys the alkalinity causing it to break down, 
‘or separate out of solution sometimes too quickly and causes an uneven absorp- 
tion of emulsion by silk. 

When oils with over ten per cent. of acidity are used they should be first 
neutralized, so as not to destroy the body of the emulsions, and also that the 
silk may absorb same uniformly. Besides if a high acidity in the raw oil is not 
neutralized it is liable to continue in the thrown silk, if same is stored in a moist 
warm place, and is liable to form maggots. 

Maumene’s or Temperature Test. Fatty oils are divided into three groups, 
first drying oils, like linseed or poppy-seed, which when exposed in thin layers 
become dry and hard. Second, non-drying oils, like olive, sperm, lard and neats- 
foot, which always remain soft. Third, the semi-drying oils which become 
viscid and thick, such as cottonseed. While there is no absolutely fixed rule 
as.to the increase in temperature that an oil treated with sulphuric acid may 
show, my experience has been to go slow with an oil showing a rise over thirty- 
two degrees C., as an oil containing half lard and half cottonseed showing a rise 
of thirty-eight degrees C., becomes so sticky on machinery that it costs fully one- 
third more to double and spin it. 


The Iodine test is valuable to identify an unknown oil. 


Mineral Oil 


Pure mineral oil is very rarely used as a soaking oil and then only by the 
more ignorant or unscrupulous throwsters, but a great amount of mineral com- 
pounded with animal or vegetable oil with from thirty to sixty per cent. mineral 
is being used by throwsters today. As the consumption is on the increase, it 
appears timely to discuss this subject in connection with my article on soaking. 
The author has made extended investigations and finds that chemists do not 
agree as to the harm caused in dyeing, by the limited use of mineral. I can 
find no worthy authority on the subject. The dyers communicated with, say: 


“The objection the dyer has to offer to the soaking of silk with mineral oils 
is that, as you know, mineral oil is insoluble and therefore does not saponify. 
When the mineral oil is all removed we use the soap for dyeing, and the mineral 
oil, being insoluble, is merely suspended in what the dyers call the gum soap 
solution, and as all silks for which the gum soap solution is used are dyed in an 
acidulated bath, the silk will take up the suspended mineral matter, causing dull 
places in the silk. In an acidulated solution silk has a great affinity for mineral, 
clay or any other matter of this nature. 


. 
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“From the standpoint’of the dyer, we are absolutely opposed to the use of 
any unsaponifiable or mineral oil in the operation of throwing. We know by 
experience that if the mineral oil. used in throwing is not completely removed 
from the fibre, either in the boiling off process or in the soaping, in case of 
souples, we have considerable difficulties in obtaining level dyes, due to the fact 
that the silk has not taken the weighting evenly. On the other hand, you are 
well aware of the fact that all the gum soap obtained in the process of boiling off 
is used again for dyeing colors. 


“Gum soap is of great value: it is our most important accessory and abso- 
lutely essential for obtaining level shades. 


‘Why then should we sanction the adulteration of this vital product? There 
are so many difficulties arising every day in our line of business that we are com- 
pelled to take a firm stand against the use of methods which we know will be 
abused sooner or later and cause untold troubles. 


“The argument that neatsfoot oil and other vegetable oils are, on account 
of the high price, beyond the reach of the throwster, offers in my opinion, no 
excuse for-replacing them with inferior products and preparations. We know 
of one concern which is doing its own throwing and which would never consent 
to use anything else but olive oil. : 


“Look at the prices we dyers have to pay today for chemicals and dyestuffs. 
Do you think for one moment we would dare to cut out the high priced products 
which we know by experience give the best results and substitute for them 
cheaper goods which somebody may think to be good enough? My answer in 
short is that ‘The best is none too good for silk.’ ” ; 


Unknowingly, I have used a soaking oil containing thirty per cent mineral 
and seventy per cent. neatsfoot for several years and never had a complaint as 
a commission throwster, even though throwing for twelve different customers 
during that period. When I made the discovery I purchased a specially prepared 
mineral oil, compounded it myself with quite a saving in cost, and used it for 
soaking. Special inquiry was made as to the boil-off and dyeing results, which 
were favorable in every instance, but on learning the dyers’ objections and the 
possible injury that might be caused, I stopped its use and confined my soaking 
oils to straight neatsfoot and olive. From a throwster viewpoint, I find a thirty 
per cent. mineral with seventy per cent. neatsfoot gives a high absorption, ex- 
cellent lubricating results, and altogether is a very desirable soaking oil as far 
as the throwster is concerned. There are, however, several precautions to be 
observed. 


First. ~The mineral oil separates and rises to the top after standing 
awhile, particularly in a warm room. The oil should, therefore, be well stirred 
before using. 

Second. It should never be used with hard water, as the lime and magnesia 
salts unite with the oil and make an insoluble sludge that attaches itself to the 
silk and resists boiling off. The water should be first softened. 


Third. Temporary emulsion should be avoided (see emulsions) so as to 
prevent the oil separating out in blotches on the top of the tub, and giving the 
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silk an excessive amount of mineral oil. Since the mineral oil is unsaponifiable 
it separates out of solution much quicker than straight animal or vegetable oil. 


Fourth. As the oil man may be tempted to increase gradually the per 
cent of mineral for greater profit it is necessary occasionally to test the oil for 
the per cent. of mineral contained in it, so as to keep it within a safe limit. 


In conclusion I wish to state that I do not desire the trade to accept this 
as an endorsement of the use of a soaking oil compounded with mineral, as I 
have discontinued its use until such a time as dyers are willing to accept it, or 
raise their objections to the use of a soaking oil compounded with mineral; but as 
there are a great many throwsters now using it, and, I am told, without any 
complaints from dyers, I consider it timely to point out the precautions to exer- 
cise in its use, particularly the necessity to avoid an excessive amount of it. 


Salt 


The use of salt is to throw the emulsion out of solution, thus separating the 
oil and soap from the water. This property of salt, according to G. H. Hurst, 
F. C. S., “Depends upon the fact that while soap is soluble in water, yet it is 
insoluble in solution of alkaline salts, and when, therefore, such is added to the 
solution of soap the latter is separated out of solution.” Salt has a weakening 
action on silk, therefore, in the opinion of the most reputable throwsters, it has 
no place in an honest emulsion. 


_ The author has found that three and three-quarter ounces per one hundred 
pounds of silk yield from ten to twenty-five per cent. greater absorption and also 
_ assist in tinting crepes, etc. With this amount hardly any traces of the salt can 
be found in the silk, as the bulk of it goes out in the waste water. 


I have heard of throwsters using as much as six pounds of salt fo the hun- 
dred pounds of silk, which is of course only added to give weight and will 
seriously affect the strength of same, which practice should be severely con- 
demned. 


Carbonated Alkalies 


Borax has the least solvent action on the sericin of the thread, and for this 
reason has been used for years for making soaking emulsions; it also belongs 
to that family that when boiled with oil will not make soap, but will saponify 
whatever free acid may be present and form a chemical change of it, called 
soap; this soft soap will unite with the body of the oil and form a physical 
change, dividing up the oil into small minute globules that will mix with water 
(called an emulsion), and afterward break up and attach itself to the silk. 


Borax is a safe alkaline addition because it is only a “defensive” alkali 
against acids, and not an “aggressive” or offensive one like the carbonates and 
hydrates. Carbonated alkalies, such as soda ash, crystal sal soda (common 
washing soda), granulated sal soda, act the same as borax and are much cheaper. | 


Borax at its cheapest is worth $.06% per pound. Soda ash, fifty-eight per 
cent, equals ninety-eight per cent alkali, costs $.01% per pound. Crystal sal 
soda is made by letting a saturated solution of soda ash crystallize, contains 
twenty-one per cent alkali and seventy-nine per cent water, and costs $.85 per 
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cwt. Granulated sal soda contains fifty per cent alkali and fifty per cent water, 
and costs $1.75 per cwt. (Normal prices before the war.) 


Soda ash is approximately three and one-third times stronger than borax, 
and when used in the proper amount gives the same results as borax. An ex- 
cess, however, will exert an aggressive alkaline action and tender the silk fibres. 


Cocoanut Oil and Glycerine 


I can find no good reason for using cocoanut oil or glycerine in soaking 
excepting to weight the silk, and even this is a wasteful procedure, as almost any 
desired weighting can be obtained by olive or neatsfoot oil if the emulsion is 
made temporary enough. 


I can find no harmful effect on the silk, nor can I find any lubricating re- 
sults from glycerine. Cocoanut oil is a good lubricant, but is always higher in 
price than a neatsfoot. The greater absorption received in using part cocoanut 
oil is obtained from the fact that cocoanut oil requires a great amount of alkali 
to saponify; and emulsions made from it break down quicker and separate out 
more fully. This is not intended to justify weighting in throwing, but simply 
to explain how greater absorption is obtained in using glycerine and cocoanut oil. 


Temperature and Time 


For throwing it is my practice to leave the silk in soaking tubs over night, 
which gives from twelve to fourteen hours soaking. 


My experiments show that on the emulsions given the maximum absorption 
is obtained in nine hours, and after that a softening action takes place which 
is very desirable for efficient winding results, as well as uniform doubling. I 
have thoroughly investigated the effect on strength, cohesion and working quali- 
ties, and have yet to find that over-night soaking has any harmful effect on raw 
silk for throwing, but on the other hand has given more efficient results. 


I have heard a great many-discussions as to the proper temperature to use 
for silk and its action on silk. I have found that Japan silk soaked at eighty-five 
degrees F. gives the maximum absorption. At seventy-five degrees about seven 
per cent less, ninety-five degrees ten per cent less, very hard nature Japans and 
Chinas excepted. 


On Chinas I vary the temperature according to the hardness of the gum, 
frequently going as high as one hundred degrees F: I am fully aware that this 
practice is condemned by a number of silk men who use only from seventy de- 
grees to eighty degrees F. on Chinas, but they are mostly men who have formed 
their opinions from results in single weaving, for which these formulae are not 
intended, as has been explained in the opening chapter on soaking. 


Emulsion 


Soaking emulstons are a physical mixture of soap, oil, water and carbonate 
alkalies; the alkalies generally used are borax and sal soda.. By physical mix- 
ture I mean one in which the material has changed in form, yet not changed 
in its character, and under favorable conditions will separate out into its orig- 
inal state. This same material can be taken, and with caustic alkalies a chem- 
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ical change be brought about in which a new substance has been created, called 
soap. 
Emulsions can be made temporary or permanent; they may be made of soap 
and oil only, but where the soap is much-greatér than the oil any excess caustic 
alkali in the soap unites with the oil and brings about a chemical change of a 
part or whole of the oil called saponification, which is hastened or progressed 
by boiling. In this instance it is a diluted soft soap rather than an emulsion, 
and its action on silk is to soften and strip the sericin, depending upon its 
strength, the temperature and time the silk is left in the bath; on drying it be- 
comes hard and stiff, instead of soft and fluffy, for want of the oil to emollify ie 


A temporary emulsion is one in which the globules of oil are so large that 
they break up, or separate out of solution inside of one minute’s time. These 
are made by using only one-half per cent soap to seven per cent oil. They, 
however, are so temporary and the oil globules so large, that they do not enter 
the skeins and take up very unevenly. 


~ 


A permanent emulsion is made by increasing the soap and alkali in such 
proportions that the oil globules are made so small that they enter in between 
the water molecules and become fixed and remain in suspension almost indefi- 
nitely. Where the soap is strictly neutral and the per cent of carbonate is of 
the proper amount no chemical change is effected, excepting with the free acid 
that the oil may contain, which is dwelt upon more fully under oils. 


A proper emulsion then, is one in which the material is of such proportions 
‘that a physical change only is brought about, that has a slacking or softening 
action on the gums or sericin of the thread; the oil globules must be of such a 
size that they will penetrate the skeins, surround the thread with a film of oil, 
and prevent the skeins from matting together again in the act of drying. 


The following are good formulae for regular organzine and trams: 


For Japan silks without gums per one hundred pounds silk: 


Formula No. 1 


Soap 1% pounds 
Oil 5 pints 
Borax 6 ounces 
Temperature 85° F. 
Water 80 gallons 


Silk absorbs 3.40 to 4.30%. 


For Japan silks with gums: 
Formula No. 2 


Soap 3 pounds 
Oil 4 pounds 
Borax 14% ounces 
Temperature ofa ee Ee 
Water 80 gallons 


Silk absorbs 3 to 4.30%. 
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For China filatures, medium and hard gums: 


Formula No. 3 


Soap al 3 pounds 

Oil 4 pints 

Borax 1%4 ounces 
Temperature 85° -F..to- L002. F, 
Water 80 gallons 


Silk absorbs 3.25 to 4.50%. 


For Italian with or without gums: 
Same as Japans except temperature, which keep down to 80° whenever 
the water supply permits. 


F tons: 
or Cantons Formula No. 4 


Soap 6 pounds 
Oil 8 pounds 
Borax 3 ounces 
Temperature 85° F. to 90° F. 
Water 80 gallons 


Silk absorbs 6 to 8.50%. 


These formulae are made up to go with a humid mill room; where means 
for humidifying are lacking, the. proportion of soap and oil must be increased 
evenly on Japans with no gums to one and three-quarters soap and seven oil, 
and in like manner with other silks excepting where heavy formulae are already 
used. The reasons for this will be explained under effects of atmosphere on 
soaking emulsions. 

Special Soaking 

Hosiery Tram.—Silk knitters need a soft uniform thread that rapidly ab- 
sorbs water or an emulsion. The knots also must be as small as possible and 
it is customary to tie-a flat, or weaver’s, knot so that it will pass through the 
knitting needles. A knot tied on a hard and wiry thread is much larger than 
one tied on a soft thread. Winwick says: “It is necessary to condition the 
thread, which is done by drawing the thread over a slowly revolving roll which 
runs through an emulsion in a trough. The emulsion should be of medium 
density and there is no oil equal to olive oil for this purpose. This process de- 
serves more attention than it sometimes receives. Right here in the condition- 
ing the manufacturer may make or lose his reputation or his money. It is all 
important that the thread be just moist enough and not too moist. An-uneven 
dampening or undue adhesion, caused by the silk being too wet, would cause the 
silk to knit unevenly. Considerable difficulty was formerly experienced through 
settling of the slack silk about the base of the cone at the end of the course, 
but this has been overcome by the use of a large felt washer at the base of each 
cone. If the machine is in good working order and the silk thread in perfect 
condition, we should not be able to find any trace of cockling or what is some- 
times called pin hole knitting. Cockling at the knitting machine cannot be 
remedied by any subsequent process of finishing and this is the reason why so 
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much attention must be given to the conditioning of the silk thread. A tem- 
perature of seventy degrees Fahrenheit has been found to be the best adapted 
to silk knitting.” ; 

Japan Shinshius are generally used for hosiery tram because of their soft 
nature, but unfortunately what is sold for a Shinshiu is anything from a hard 
nature to a soft nature silk. The hard nature sheds water like a duck’s back 
and when this is not corrected in soaking it makes.a very changeable thread that 
causes the cockling mentioned by Winwick. This may be largely overcome by 
using borax in the conditioning trough, but as the hard nature also is the cause 
of larger knots a perfect hosiery tram can only be made by a proper soaking 
formula. : | 

Under the present methods employed in Japan it is impossible to get a suf- 
ficient amount of silk that is strictly uniform in its nature and it therefore be- 
comes necessary to determine the hardest nature that is received and treat it in 
a way that will not affect the soft natured silk contained in the same lot. 

A formula that will do this generally yields heavy returns and therefore 
justifies the twenty-five per cent boil-offs. Quite frequently the boil-off with the 
same formula will yield as high as twenty-seven or even twenty-eight per cent 
boil-offs and must not be taken as an attempt to weight the thread for greater 
profit. ‘ates Bre 

Crepe and Other Hard Twists 

Borrowing an incident from Southern life, where the colored race are offered 
antikinkites for which is claimed that they will straighten kinky, knotty, and - 
curly hair, we have hinted at what is needed in setting the crepe and other hard 
twists so that they become workable. The greater part of all of the remedies 
offered is petrolatum, known in commercial life as vaseline. This would be 
an excellent treatment for crepes were it not a product of petroleum, causing 
trouble in dyeing as has already. been explained under oils. 

The best we can do is to soak the silk heavily and increase on the three 
soap and four oil formula until the desired results are obtained. A temperature 
of ninety degrees F. has been found to give the most uniform tinting and make 
the thread mellow. 3 aor 

The actual needs of this thread are a heavy soaking and therefore justify 
heavy clearances. The setting of the thread will be treated more fully in chap- 
ter on crepe twisting. 

Methods of Preparing Emulsions ; 

Soaking generally must be done within a limited time, therefore, the mate- 
rial should be so prepared that it will be in the readiest form. 

First. Prepare the soap by boiling up with water so that when complete ~ 
it will give one pound soap to one gallon liquor. 

Second. The oil to be kept in its raw state. 

Third. Measure out the required water in tub. Heat up to within ten 
degrees of temperature called for and then soften (see chapter on water). 

Fourth. Measure out the soap, oil and borax called for in boiling up tank 
and bring to a quick boil. Run into tub containing the softened water and 
paddle well. 

Fifth. Paddle well, get proper temperature and then spray on silk. 


PART III—CHAPTER IX 
WINDING 


Type of Machinery 


The two principal types of hard silk winding frames are what is commonly 
known as the spindle winder, with single or double head spindles, and the drum 
takeup as shown by Fig. 33. The most modern is the drum winder where the 
bobbin rests on the friction roll or drum, which is nearly the width of the winder 
bobbin. The thread speed, or the number of yards wound up per minute, is 
constant throughout, as the revolution of the winder bobbins decreases in the 
same proportion as the bobbins fill up, the same as the takeup shaft on spinning 
with friction rolls. This is the most important feature of this method. 


The second feature is that there are no spindles to take off or put on. It takes 
thirty-five minutes a day with spring spindles to doff one hundred bobbins; 
with screw nut spindles it takes 105 minutes; on drum winder doffing takes only 
fifteen minutes a day on one hundred spindles. 


Third, there are no spindles to chalk, replace and turn down heads to even 
them up, therefore showing a saving in spindle cost. 


Fourth, a higher thread speed can be maintained. On the spindle winder 
at an average of 210 thread speed, that is when the bobbin is half full (size of 
bobbin barrel one and three-eighths inches, head two and one-eighth inches) the 
empty bobbin starts to wind up at the rate of 180 yards per minute and takes up 
at the rate of 237 yards when full. 


The breaks increase about twenty per cent on 13/15 denier silk after 225 
thread speed, with six-arm, pin hub swift, unweighted. It will therefore be 
observed that to gain the highest efficiency of winding cost it will be necessary 
to wind under 225 thread speed or an average of about 200 thread speed. On 
the drum winder a constant thread speed can be maintained of 200 to 215 yards 
on 13/15 denier silk, showing a gain of seven and a half to ten per cent in pro- 
duction per spindle. ) 


The faults of the drum winder are that when the bobbin runs idle on the 
drum the silk thread opens up or splits, causing bad spinning. 


Second, the winder bobbins must be exactly uniform. 
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Third, a positive tension is a hindrance to efficient winding; when there is 
no release to the tension, if the thread gets tangled in the skein it snaps 
off; but when there is a release, it often pulls through without a break. 


. . 


Fig. 33 


(Dimensions of 60 Spindle Frame: Length, 18 feet 4 inches; width, 4 feet 2 inches; driving 
cone, 3, 4, 5, and 6-inch diameter for 1%4-inch belt. The frame is steel, strong and rigid, with 
deep shelf on top. New patented traverse motion with adjustable cam. Can be furnished with 
automatic screw traverse motion if desired, giving a perfectly smooth wound spool. Either the 
regular spindle take-up with single or double head drive is furnished, or the drum take-up with. 
open fingers or swinging bobbin-hangers, as desired. The drum take-up gives uniform speed 
of wind, greatly increasing the product over the spindle take-up. The Swift hangers are adjus- 
table for height and have triple bearings for various size Swifts. The knee-rails are adjustable. 
Drive is by cone pulley and cross-head, either geared or variable speed cones. Provision is made 
for attaching electric drive. All gears fully protected by shields. Built any desired length. Can 
be fitted with redrawing description Catalogue description.) 


The maximum speed at which silk can be wound most economically on the 
drum winder will be governed largely by the weight of the winder bobbin or the 
release given by same, and must be found by a test to determine at what speed 
the breaks increase per yard. 


The single head winder spindle, one and one-quarter inch head, gives a good 
release, and my experience is that the highest net winding efficiency can be at- 
tained with a single head winder spring spindle at 200 average thread speed on 
size 12/14 denier and over, swifts six arm pin hub unweighted. 

Swifts. The Screw Hub Balanced swifts, or adjustable swifts, see fig. 34, 
show ten per cent increased breaks per yard over 185 thread speed on 13/15 
denier silk; they are also more difficult and expensive to keep in repair. 

The manufacturer claims, however, great economy in their use and that very 
few repairs are necessary as they are now constructed. They say that 
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they are being used extensively and those who have adopted them claim much 
greater economy in winding with less waste. 


This new type of swift is adapted for skeins having a difference of eighteen 
inches in circumference. 


Each tip or support is moved outward or inward simultaneously by turning 
any of the gears, and requires no fastening. 


The use of this swift gives a perfectly balanced load, effectually preventing 
racing, allowing the skein to be run at a higher rate of speed and resulting in 
smooth, hard filled bobbins. 

It is made in three sizes, the smaller is fifteen inches to twenty-two inches; 
the medium eighteen inches to twenty-five, and the larger twenty inches to 
twenty-seven diameter; the hub is usually made with gudgeon or pin bearings, 
but can be fitted to run on a stud or positive bearing, if desired. 

It is made from thoroughly kiln-dried stock and fitted so as to allow for the 
usual changes in mill temperature, but should not be allowed to become wet 
or exposed to unusually damp atmosphere. 


In my experience the six arm, pin hub swift, gives the most efficient winding 
results in point of production, winding cost and swift repair. 


Winding Speeds 
The following table gives the various speeds on four step cone winder: 
Main line shaft, 266 R. P. M. 
Cones on shaft, 7”-6”-5”, 
Cones on machine, 6”-5”-4”-3”, 
Diameter of friction roll, 414”; Spindle Head, 114”. 
Diameter of Bobbin Head, 21%”; circumference, 6.67”. 
Diameter of Bobbin Half full bobbin, or average, 5.50”. 


Fetotion woe shaft. xe tes epeeds 


795 KePolle 


+7 to 3" 


The winding speed is rarely changed on sizes over 12/14 denier. No 
efficiency is found by winding weak silk at a slower speed than 220 maximum 
thread when using six arm swifts unweighted with a single head spindle. ~The 
breaks per hour per spindle are less of course on slow speed, but not per yard, 
or at least there is not enough difference to make it worth the change. 


—_—_—— 
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On the double head winder spindles or drum winder a change in speed be- 
comes necessary to give the thread time to draw out or disentangle and prevent 
breaks, as there is not enough release on the takeup. 


Fig. 35 


Thread Speed 


To determine the thread speed from the swift speed use the following rule: 
Fold the skein double and measure its length on inside, multiply by two 
and reduce to yards; this times revolution of swift per minute equals thread speed. 


. 
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e. g. Swift speed, 120 R. P. M. Skein, 29” long double = 161 yards cir. We have 
1201.61 = 193.20 thread speed. 


For method of making winding count see Chapter IV on Classification of 
Raw Silk. here 
Production per Spindle 
_ The production for spindle at say 200 average thread speed in a 14/16 denier 
k= 
2 200 yards X 60 minutes 


300,000 yds. per pound 


.04 pounds per spindle hour, eighty-five per cent efficiency can be maintained, 
which gives the production .85 X .04 = .34 pounds per spindle hour. Sixty 
spindles ten hours = 60_X 10 X..034.= 20.40 pounds. 


Waste 


The necessary waste depends on the number of breaks per yard and the 
condition of the skeins. A reliable table will be found in Chapter VI; 


Dandering or Skeining 


Experienced winders should do their own skeining as they use greater care 
in putting on their own skeins. However, where there are many learners it is 
better to have danders until the winders can-do the skeining properly themselves. 


Condition of Silk 


The silk should be opened and hung up for natural air drying, iating the 
silk with from fifteen to eighteen per cent of moisture in the skein.' The ends 
can be found ten per cent quicker when skeins are dry than when wet as it is 
taken from the whiz. Silk kept wet, or as it is received from whiz, and wound 
in that condition, causes the thread from the top of the skein to become over- 
stretched and permanently elongated; the under part of the skein, which usually 
becomes dry in the time it takes to wind down to it, does not contract the same 
as the silk wound from top of skein; the result is a more or less cockled thread 
of organzine. 

Drying Trucks and Rack 

The drying trucks and racks should be constructed so as to reduce the hand- 

ling of silk to the minimum. 


By making the racks transferable the work can be reduced to two hand- 
lings, first from the soaked silk to drying racks; second, from the racks, which 
have been transferred to top of winding frame, to the swifts. 


Twenty-four hours are required to dry silk in the mill room by natural air _ 
drying to a proper moisture content for efficient winding. 
See Figs. 35 and 36 for an ideal Drying Rack and Truck. 


Air Condition 


The humidity should be maintained at about seventy-five per cent at a tem- 
perature of seventy to seventy-five degrees Fahrenheit. It is well during dry 
weather to start up the system an hour or two earlier in the morning. 
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Bobbin Boards 


Bobbins should all be handled on boards. 


These boards should not be too 


frame to position where 


inning 


so they can be readily moved on top of sp 


hand is working. 


heavy 


Bobbins handled in this, way prevent the heads from becom- 


Its, also save waste. 
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& Co., as shown by Fig. 38, which gives good results on 16/18 denier or coarser 
size. Whatever method is used care must be taken not to rub the gums too 
hard and split the thread which affects winding results. 


Defects in Winding Room 


The defective work that may be made in winding is: 

Hard bobbins. 

Soft and crimpled bobbins. 

Long knots. 

Looped ends. 

Waste and cord in bobbin. 

Concave, convex and ridgy bobbins. 

Bobbins run up on end. 

Hard bobbins are thé result of improper soaking, winding silk too wet or of 
its being wound in too humid an atmosphere. The real cause is that the silk is 
kept wet and warm too long and the sericin starts to decompose, which makes 


Fig. 38 $ 
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the threads sticky and mats them together in drying on the bobbin. The only 
remedy is to open up and dry the skeins before winding. 

These hard bobbins cause corkscrews in organs on the combination spinner 
and loopy trams in doubling. They also affect first time spinning. 


Long knots, waste, and cords in bobbins affect spinning, and tram doubling 
as the loose ends catch and break down the thread. 


Soft and crimpled bobbins cause uneven doubling on tram. 


Concave bobbins, low in center, do not affect spinning, but convex bob- 
bins, high in center, do affect spinning, the same as those having ridges. Bob- 
bins run up on end pay off faster and throw in a loop on doubling. 


Looped threads are caused in finding the end on the bobbin and are solely the 
fault of the winder. Sometimes when the thread breaks, the end wraps loosely 
on the bobbin; in stroking the bobbin to find the end it somehow gets crossed 
under the thread and this should be broken out. This trouble appears mostly 
on wiry silk, ‘ 


These looped threads cause an increased tension and uneven doubling. 


PART III—CHAPTER X 
_ FIRST AND SECOND TIME SPINNING 


Type of Machines 


‘There are two types of spinning machines, the single and double deck. 
On first time spinning the standard friction rolls are two and a quarter 
inches wide; the second time rolls are three and one-sixteenth inches wide. The 
latest model spinners are shown by Figs. 39 and 40 with manufacturers’ claims. 


Size of Friction Rolls 


A number of advanced throwsters use the standard second time friction - 
rolls for both first and second time spinning because of greater efficiency and the 
convenience of making hard twists and other special threads. Owing to the close- 
ness of the spindle on the narrow roll machines, the breaking end frequently 
swings over into the running thread, thereby causing twenty-five per cent. of the 
breaks, and unnecessary labor cost and waste. On the wide rolls this loss is 
reduced about twenty per cent. Because of the closeness of the spindles, flyers © 
are difficult to use, and when used, the small size bobbins make the cost of opera- 
tion excessive. On the narrow rolls, with loose pin fibre shafts, they have a tend- 
ency, when the rolls become worn on edges, to fill up unevenly and shift the top 
layer of thread over each other; this causes unnecessary breaks, ‘excessive waste 
and uneven doubling. The wide rolls overcome this defect to a large extent, and 
the losses are reduced to the minimum. They also permit the use of a larger 
shaft and spinner bobbin. The difference in cost per pound between narrow and 
wide roll, calculating twelve per cent. for interest and depreciation on the 
increased cost of machinery and floor space, is about one-quarter cent per pound 
greater on the wide rolls. 


Power Consumed 


A great proportion of power consumed for spinners is taken by the belt 
transmission; tests taken with a first time double deck spinner of 244 spindles, 
with one inch diameter whorls, at 12,000 revolutions per minute, with all spindles 
removed from the belt, showed 1.75 H. P. used by the belt transmission alone. 
The belt speed reduced, to give 12,000 R. P. M. with a 13/16” whorl, shows 1.50 
H. P. with spindles removed from the belt. This shows the advantage of using 


137 


138 Throwing 


the smaller and lighter whorl. In both tests the ball bearings were used on the 
belt drive and take-up. The one inch diameter whorl spindles were replaced 
without bobbins and the power then used wasythree H. P. or seventy per cent. 
increase. 

Perfectly balanced and true running bobbins were then added; gil power then 
required was 3.9 H. P. 


The run of the mill bobbins, some of which were badly out of true, were 
then tested in place of the selected ones and the power required was 5.75 H. P., 
an increase of forty-eight per cent.; this shows the great importance of using 
only perfect bobbins. -In these tests, ball bearing spindles were tested under 
same conditions, giving results of 2.05, 2.45 and 4 H. P. respectively. 


POWER CONSUMED ON SPINNERS. 
Tests conduated by The General Electric Company. 


True ; 
Spindle No Runnin, Run of M112 Ho. Running | Run of Mill 


True 
Speed Bobbins Selected Bobbins Bobbins Belected| Bobbins 
Bobbins Not true Bobbins | Not true 
oe Set 
9000 eS EES ES 2.9 
al Meee Bee Ge ee CS 
12000 A = 
16000 prrraeron erst fa 
: Ball Bearing Spindles Reguler Spindles 


1" whirl | 1” whirl 


The above test made on Atwood Machine Co.’s double deck 8B style 
spinner first time of 244 spindles with ball bearings on the belt drive and take-up. 


Tests made with the 8B single deck 114 spindles, 13/16 whorls. Ball 
bearings on belt drive and take-up—11.060 rev. .85 H. P. 


Regular bearings on belt drive and take-up—10.750 rev. 1.25 H. P. 


Roll Covers 


With loose pin fibre take-up shafts, narrow or wide rolls, it is necessary to 
cover them with cork so as to get enough tension to break the thread when it 
catches on drag wires and holds back the shaft, so as to prevent rubbing on the 
rolls or chafing the silk. This also is necessary on hard twist so as to avoid 
slipping and give a uniform twist. 

Herrs Treated Leathers are now being used as a substitute for cork and 
while the first cost is greater, their life is almost indefinite, as cork wears oft 
on the edges in about four years’ time and causes a ridge on both sides of shaft, 
which on a first time shaft pays off faster in doubling, overruns and throws in 
a loop. 
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Single Deck Spinners 


The advantages of single deck spinners are better light, cleaner silk, less 
spindles stopped when changing lots or repairing drive and spindle belts, less 
heat in the aisles, and suitability for female help; as the female help remain 
about two years longer in the mill than males, this is a decided advantage. They 
can also be operated about five per cent more efficiently. 


The disadvantages as compared with double decks are double the floor space, 
and power transmission. 


tone 


Double Deck Spinners 


The advantage of double decks are one half the floor space and power 
transmission. 


The disadvantages are less efficiency in piecing up and doffing lower deck. 
dirty silk on lower take-up shaft; unsuitability for female help; excessive heat 
in aisle during hot weather, and help hidden from view of forepeople. 


Fig. 39 


140 Throwing 


The difference in cost of machinery, floor space, power transmission and 
bobbins between an organ equipment of single deck wide rolls, both first and 
second time as compared with a double deck narrow rolls for first time and wide 
rolls for second time, is about $400.00 to produce one hundred pounds of organ. 
Counting twelve per cent interest and depreciation on the $400.00, the increased 
cost is $0.0075 per pound on organzine, but when deducting the greater efficiency 
of operatives, or the saving in labor cost, the difference is only about $0.0025 
per pound in favor of the double decks. These calculations have been based on 
good labor conditions and nothing has been allowed for less turnover in help 
on the single deck. If this is counted then the single deck equipment will show 
a good return for the increased cost of investment. 


Spindle Speeds 


The spindle speed of a spinning machine may be determined by several 
methods: 

First, it may be taken by a speed indicator or speedometer placed on the 
tip of spindle; care must be taken that speed is not retarded, and that a taper 
contact tip is used that fits tightly on top of spindle. It is necessary on the 
swinging spindle to hold the spindle against the belt and avoid a wobbling 
spindle. The average should be taken from at least five apestre from different 
parts of machine. 3 


Second, it may be obtained from the revolutions of the head end shaft. 
Rule—Multiply the R. P. M. of the head end shaft by the diameter of the spindle 
driving pulley and divide this result by the diameter of the spindle whorl. 
e. g—Speed Head End Shaft 800 R. P. M. 
Diameter of Spindle Driving Pulley 15”. 
Diameter of Spindle Whorl 1”. 


800 R. Pp: M. X 15 inches 
We have! ee 1 ee 
e Wil 
12,000 


as a constant we have or 15, therefore when the spindle driving pulley’ 


: 800 
and whorls are alike fifteen times the speed of head end shaft equals the spindle 
speed. 
Third, it may be secured from speed of take-up cork rolls. | 
Rule—Multiply the R. P. M. of the take-up rolls by the circumference of the 
roll in inches and this result multiply by the number of turns per inch for 
which the machine is geared. 


e. g--Diameter of Take-Up Roll 334”, Circumference 11.81”. Speed of Roll - 
70 R. P. M. . 


Turns per inch 16. 
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Fig. 40 


[On our spinning frames we offer the following advantages: 
Economy in floor space, maximum width fifteen inches. 


Take-up rolls driven by spindle belt, when spindle belt breaks, frame stops 
instantly, which obviates any danger of slack twist. 


Replacing broken spindle belts, without removing any parts, allowing you 
to keep one belt always spliced ready for use. 


Changing of twist without the removal of a gear or pulley, from one to 
twenty changes furnished with frame. time for making change thirty seconds, 
will furnish set of gears for special work without cost. One set changing whole 
range to twenty other than standard twists. va 


Change from tram to organ, by sliding gear on cone shaft, time about one 
minute, no new gears or parts to buy. 

Change to opposite twist, by unfastening front pulleys and reversing same; 
this is accomplished without throwing any part of machine out of alignment. 

Spindles, stationary with adjustable idlers, can be adjusted without use of 
wrenches, this arrangement permits of high speeds, as the idlers and not the 
spindles are affected by any inequality occurring in spindle belt. 

All take-up rolls covered with cork. 
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New patent spindle lock, nut lock and compression spring combined, which 
avoids any accidental displacement of spindle from bolster and which locks nut 
securely avoiding nut coming loose from spindle step.—Scranton Silk Machine 
Co.] . » » ‘ 

We have, 


Spindle Speed = 70 R. P. M. X 11.81” X* 16 turns = 13,227 R. P. M. When 
the circumference of roll and twist is uniform then the constant is 189, or 189 
times speed of take-up roll equals spindle speed. 

Fourth. Indicate feet per minute with cut meter, see Fig. 41. 


Rules—Reduce the number of feet indicated by cut meter to inches by multiply- 
ing by 12 and this result multiply by turns per inch. 
We have, | | 


Spindle Speed = 68 feet per minute X 12” per ft. X 16 turns = 13,056 
R. Pee 


When the twist is the same then the constant is 192 which times feet per 
minute indicated ‘equals spindle speed. 


Fig. 41 


The Warren Cut-Meter is used to denote the number of feet of paper passing over the rolls 
in feet per minute. For instance, if the circumference of the wheel is exactly one foot, it requires 
only one revolution of the Cut-Meter shaft to register one foot. If the wheel is six inches in cir- 
cumference, it can readily be seen that it will rquire two revolutions of the Cut-Meter shaft to indi- 
cate one foot on the dial, so that it remains to properly calibrate a Cut-Meter in order to get the 
direct reading in feet per minute. The Warren Cut-Meter gives readings that are extremely accu- 
rate, and the length of the scale, which is six inches, enables the operator to read the very slight- 
est variations in speed, 


Speed First Time Spinners 


With the Atwood Standard Spindles 12,000 to 12,500 R. P. M. is the most 
efficient speed in point of repairs, power, operating cost and even twist. When 
increasing speed the power required does not increase in proportion to the pro- 
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duction but in proportion to the square of the speeds; thus, a spindle speed of 


15,0002 
15,000 would require, if 12,000 takes “1.75 H. P. 
12,000 
X 1.75 H. P. = 2.75 H. P. or-an increase of fifty-five per cent. The increase in 
15,000 
production = = 25%, therefore to produce the twenty-five per cent. addi- 
12,000 


tional production would take fifty-five per cent. more power. 

In addition to the extra power cost is a very low spindle life, only about 
one-quarter that of 12,000 R. P. M. double the cost of spindle belting and 
machinery repairs; against the high spindle speed we must charge: 

First, extra power equipment thirty per cent. 

Second, increased power cost thirty per cent. 

Third, spindle repairs about four times greater. 

Fourth, extra spindle belting fifty per cent. 

Fifth, machine repairs fifty per cent extra. 

Sixth, labor cost twenty per cent extra. 

Seventh, extra breaks and waste. 

These items add to the spinning cost at 15,000 R. P. M. as compared with 
12,000 R. P. M. about $0.04 per pound. The cost of producing the twenty- -five 
per cent increased production is about $0.15 per pee 

In favor of the higher speeds are: 

Twenty-five per cent less machinery. 

Twenty-five per cent less floor space. 

Twenty-five per cent less power transmission. 

Calculating fifteen per cent. wear and tear on machinery and five per cent. 
on building, shafting, etc., we realize a saving of about $0.15 per pound for the 
above three items. The net result is to raise the total cost $0.024 per pound or 
produce the twenty-five per cent. additional pounds at $0.11 per pound over and 
above the cost at a 12,000 spindle speed. 


Ball Bearing Spindles 


No personal tests have been conducted on these spindles but I have learned 
from reliable sources that so far the spindles give but a short life and that when 
the speed is run over 14,000, then the belt idlers and head end drives must also 
be ball bearing and the machine built extra strong to stand the higher speed. 
The power is claimed to be thirty per cent. less than the regular spindles. Occa- 
sionally one hears of machines being run at 18,000 spindle speed, but in my opin- 
ion that will never be practical because of the burning of the hand in stopping 
the spindle to tie up; also because the thread will open up, if the cohesion is not 
extra good, when the bobbin runs idle on the spindle, or when the ends are 
broken down. Even without drag wires the tension will eed acc the silk on 
first time spinning. 
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The extra cost of machines and operating expense already enumerated for 
high speed on regular spindles at 15,000 R. P. M. does not promise a higher net 
efficiency with high speed even with a first class ball bearing spindle. 

The most promising field for a ball bearing spindle lies in finding a spindle 
that will carry a larger bobbin at 12,000 to 13,000 R. P. M., and make practical 
and economical that speed for second time twisting without flyers, which I will 
hereafter call third time spinning. 


Ball Bearing Drive 


The use of ball bearings for the heavy bearings of the spindle belt drive and 
take-up reduce the power required to drive an average first time spinner about 
twenty-five per cent.; some actual tests on duplicate machines have shown thirty- 
two per cent. 
| Production Per Spindle 


The speed of the take-up roll gives the true speed for calculating the produc- 
tion, but it may also be calculated from the spindle speed as follows: 

Rule to calculate production from spindle speed: Divide the spindle speed 
by the number of turns given per inch which gives the number of inches taken 
up per minute; increase this to hours by multiplying by sixty and reduce to yards 
by dividing by thirty-six inches; this result, on a 14/16 denier silk, divided by 
300,000 yards per pound gives the production on single thread per spindle hour, 
e. g. 

Spindle speed 12,000 R. P. M. 

Turns per inch sixteen. 

Thread, single. 

Size 14/16 denier, 300,000 yards per pound. 


We have 
12,000 xX 60 
Production per spindle = me = 45,000 inches per hour 
1 
45,000 1250 yards per hour 
= ——_—_—__———- > 00416 lbs. per spindle hour 
36 300,000 


To produce one pound of thread 14/16 denier in one hour take 


1 
or 240 spindles 
00416 
Assuming that we run the second twist or third time, at 9500 R.P.M. putting 
in three turns on 5B and eleven turns on third spinning, the production per 
9500 R.P.M. X 60 min. X 24 hrs. 


spindle hour = ——————___________1"——__—_ = 0096 lbs. per spindle hour. 
11 turn X 36 inches X 300,000 


To produce one pound in one hour take 


: or 104 spindles. 


To produce 1,000-pound per week running day and night, 124 hrs. we deter- 
mine as follows: | 
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If it takes 240 first time spindles and 100 second time spindles to produce 


1 pound in 1 hour to produce 1 pound in 124 hours take 


To produce 1,000 pounds per week we have 1000 X 2.77 or 2770 spindles. 
The number of each kind-required = 
First time 2770 X 70% = 1939 spindles 
Second time 2770 X 30% = 831 spindles 


or 2.77 spindles. 


Total, 2770 
Counting on but ninety per cent efficiency we have: 
1939 spindles plus 10% = 2132 spindles 
831 spindles plus 10% = 914 spindles 


Total, 3046 


Fig. 42 


Speed Second Time Spinner 


With the regular drop arm flyers, Fig. 42, 6800 to 7200 are the most efficient 
speeds. When twisting at a higher speed than 7200 R.P.M. the breaks are ex- 
cessive and waste and labor cost accordingly. 


Humidity is an important factor in this department and should be main- 
tained at sixty-three per cent to sixty-eight per cent relative humidity, the tem- 
perature to be kept as low as possible; see Chapter XX on Humidity. 


Speed Third Time Spinning 

By third time spinning is meant the process of adding the second time twist 
without a flyer three to three and one-half turns having been already added when 
doubling on the 5 B’s. 


The speed of these spindles depends largely on the size of the 5 B shafts; with. 
the No. 78 shaft, head, 2% inches; bbl., 114, and traverse, 4 inches, 9500 R. P. M. 
to 10,000 R. P. M. is about all the spindle will stand. At.a higher speed the 
whorls work loose and spindles soon wear off on point, wobble and cause bad 
twist. Here is an opportunity for a ball bearing spindle that will carry the No. 
78 bobbin, or even larger, at about 12000 R. P. M. No drag wires are then 
necessary on the thread and a centering eye is all that is needed, as the speed will 
give enough tension to make the take-up shaft hard enough for good reeling. 
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Designation of Twist 


A very instructive discussion on this subject was given in the Textile World 
in 1903, which is presented in part as follows: 


The direction as well as the amount of twist in yarn exerts an important in- 
fluence on the appearance of the woven fabric. 


By alternating threads of opposite twists in both warp and filling of a plain 
weave, excellent tricot effects can be obtained running in either direction. 


The direction of the twist affects materially the appearance of the cloth 
woven with a twill or similar weave. In some goods it is desirable to have the 
twill effect as pronounced as possible; in others the aim is to obliterate all trace 
of the twill and make the faces smooth. It is necessary that not only the yarn 
sizes, set of the cloth, quality of stock, processes of manufacture, and amount of 
twist should contribute to the effect desired, but also that the direction of the twist 
in the yarn be adjusted to the same end. 

In the manufacture of plain and fancy twist yarn the direction of the twist 
is important, both in the single strands and when two or more are twisted 


together. 


Fig. 43 Fig. 44 Fig. 45 


As the direction of the twist is such an important factor in the manufacture of 
yarn and cloth, it is important that the manner of designating this direction should 
be uniform. 


Unfortunately this is not the case. A thread can be twisted in but two ways, 
to either one side or the other, and the words right and left have been generally 
adopted to distinguish these two directions in yarn twists, but the confusion has 
been caused by a disagreement as to which is right and which is left. The same 
direction of twist is designated both right and left by different individuals and 
the divergence is so widespread that it is necessary to determine first what direc- 
tion is meant by right or left hand twist before a statement in regard to the direc- 
tion of yarn twist can be accepted. . 


Spinning 147 


Our attention was recently drawn to this subject by the necessity of adopting 
one or the other designations in The Guide to Weaving, soon to be issued in book 
form. As our desire is to contribute to uniformity rather than to the adoption of 
the particular method with which we are familiar, we addressed a number of 


Fig. 46 


letters to manufacturers and textile schools in different parts of the country, ask- 
ing what was the practice of each in regard to the designation of the direction 
of the twist of yarn. ; 


The replies showed much confusion, the advocates of each form of designa- 
tion bringing forward apparently convincing arguments to support their use of 
the one or the other word. As a matter of general interest we will give the sub- 
stance of these arguments. In each letter a sample of yarn twisted in the direc- 
tion shown at Figure 43 was enclosed, and the reference in the replies are to 
this direction of twist. 


Fig. 43. “I have always called such a twist a right hand twist, and wherever 
I have been employed it has been called the same. I attribute the difference of 


SL 
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opinion largely to two reasons; the user of the yarn in the first place, will naturally 
take the yarn between ‘his thumb and finger and, decides if it gives more twist 
by turning to the right with the right hand, it must be a right hand twist, and if 
he finds he can put more twist into it by turning it on the left, it is a left hand 
twist. The machine maker and the spinner instruct those who put the bands on 
the spindles from the cylinder that they must put the leading side of the band to 
the left side of the spindle or whorl, and by so doing they claim they get what is 
known as a left hand twist, which from my point of view, is in reality a right 
hand twist.” 


Fig. 44. “In reply to your question as to the twist of the sample being 
either right or left, I will say that my experience is to call it right twist. I was 
designer in the heavy woolen district of York, England, for ten years, and when 
ordering would call the twist right, if the twist required was the same as shown 
in this sample.” 


Fig. 45. “I call the twist of your sample of yarn left twist, and my explana- 
tion why, I can best give by illustrations of a left, Fig 44, and a right Fig. 45 
twisted thread. The arrows indicate the direction of the twist. 


“In your sample the twist runs as in Fig. 43, from right to left.” 


“The authors of the French and German textbooks without exception so fat 
as we have examined their writings, agree with the writer of letter No. 45, but 
the fact that they devote so much space to impressing upon their readers the im- 
portance of employing their method and the other fact that textile workers from 
Europe that have come to this country, vary in their designations of the directions 


of the twists, leads us to suspect that the practice abroad may vary as in this 
country. 


“At Fig. 46 is shown a rope made by twisting three strands, a, b, c, together. 
These strands are untwisted at each end for a short distance. If the untwisted 
strands are to be twisted, it is obviously necessary that the lower strands, a, b, c, 
must be carried successively to the left. Consequently if reference is made to 
this act of twisting, the direction of the twist in the rope must be termed left 
hand, and the opposite twist right hand. 


“This line of reasoning answers very well for one end of the rope, but if 
the other end is referred to, with the observer’s position unchanged, the oppo- 
site conclusion is reached, as the upper strands, d, e and f, must be carried success- 
ively to the right to form the rope, making the twist from this point of view right 
hand. 


“The direction of the strands is indicated by two arrows; if the arrow, g, is 
selected to indicate the direction of the twist, it is right hand; if the arrow, k, it 
should be styled left hand. 

“These arguments pro and con are certainly not convincing, except as to the 
need of uniformity, and the question must be settled apparently by no line of 
reasoning but by the adoption of that method that is in most general use. 


“The replies to inquiries lead to the conclusion that the twist of the rope 
shown at Fig. 46 is more often called left than right hand and we have therefore 
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adopted this designation. This method has the additional advantage of the 
endorsement of at least two leading textile schools of the country. We should, 
however, be glad to hear from any of our readers on this subject, either in support 
of or opposition to our conclusion.” 


DIRECTION OF MOTION 
By William W. Crosby 
Formerly Principal Lowell Textile School, Lowell, Mass. 


(The following article by Prof. Crosby, which appeared in the Lowell Textile Journal of 
March, 1900, shows that the author has recognized the importance of and sought to promote uni- 
formity in the designation of direction of yarn tw:st. Referring to the article the Professor writes 
as follows: “In view of the article, Direction of Motion, you will see that we have adopted a 
standard for naming the twist at the Lowell Textile School, and it is thoroughly understood with- 
in the school what is meant. It does not, however, correct the situation outside, and those mills 
that name their twist to the other hand would probably have some criticism to make, but it is 
obvious that we must come to a standard somewhere.”—Ed.) a 

In naming the direction of a given motion there must,-of course, be assumed 
some datum point, line, plane, or combination of two or more of the three. 
If you wish to express the linear velocity or speed of a railroad train, you do so 
by stating the number of miles the train recedes from a given point, in or beside 
the track, in an hour; but the same numerical quantity might equally well express 
the speed with which the train approaches some other point beyond. This leads 
us to define our motion not merely for velocity but also for direction; this we 
may name to the right or the left, we meanwhile standing beside the track, if 
another person be facing us across the track, the train which has gone to our 
right will have gone to his left; thus we see that in naming such a motion, one 


particular point must be chosen as the reference point. 


_ This same principle must be borne in mind when naming the direction of 
rotation of a shaft; for a given shaft running in a fixed direction will be named 
differently by persons facing. one another, standing at its opposite ends. Motions 
upward, to the right, right-handed, “with the sun,” “clockwise,” or with the 
hands of a watch are considered as positive (plus) and are effected with the + 
sign: motions downward to the left, left-handed, “against the sun,” “counter clock- 
wise’ or against the hands of a watch are considered negative (minus) and are 
effected with the — sign. 


In this way we can fix exactly the various motions with which we may wish 
to deal, and their magnitudes. A right handed screw is defined as one with 
threads so cut that when it is held pointing away from the observer and turned 
in the direction of the hands of a watch, it will enter the nut; if such a 
screw be viewed from the side, the direction of the threads is upward to the right. 


In naming the twist of yarns there seems to be considerable indefiniteness and 
confusion; for one person will say that the twist should be named to correspond 
with the screw where the direction of the fibre in the yarn is the same as the 
screw threads; another says that the direction of the spindle that spins the yarn 
should be the criterion; again it is said that the twist should have the same name 
as the motion that produces it, named looking toward that end of the strand where 
the twist is applied. 
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If you twist two strands of yarn together, turning right-handed while another 
person holds the other end stationary, the resultant strand will be right twist; 
if now the other person twists his end right-handed as he views it, more twist 
will be put in; if, while you turn righthanded he turns left-handed, as he views it, 
the yarn will merely revolve and no twist will be put in. 


It will be noticed that the direction of the strands in a bit of yarn with right 
twist as named above, is directly opposite to the threads of a right-handed screw. 
This would seem to cause some confusion, as in the case of those who name 
the twist from its correspondence to the right or left-handed screws, but we can 
find some element of logic in this, for the word “twist” is essentially a verb and. 
when we have named a certain strand as having a right twist, we have named it 
to correspond with the motion that produces it, but the word “screw” is pri- 
marily a noun, the verb being a secondary idea and that is named with refer- 
ence to the use of the article itself. 


To sum up, then, right twist as applied to yarns is that twist which is pro- 
duced by turning the end of the yarn that is toward you, the other fastened to 
a distant point, in the direction of the hands of a watch as the watch is held 
in front of the turning strand, its face being toward the observer. 


Just why that part of the body that is toward the south when one is facing 
east should have been called “right,” I cannot say, unless other than it should 
have some name it were because it is usually the stronger and abler of the two; 
but the fact.remains that it is so named and we must adapt ourselves to it. 


The practice among silk throwsters and manufacturers in America is to call 
Fig. 47 left hand or reverse twist, Fig. 48 right hand or regular twist. French 
twist testers are built with two dials, the one used for left twist is called 
“Filage”’ and the thread opens when turning the crank towards the body, the 
direction of which is shown by Fig. 47 or left hand twist, same as regular first 
time. The other dial is called ‘“Filato” and the thread.opens when the crank 
is turned away from the body as shown by Fig. 48 and is called right hand or the 
regular second time twist. : 
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Nearly all American twist testers are built with but one dial: the reverse 
or left twist is obtained by turning the crank toward the body, the right hand 
on regular twist by turning the crank away from body. 

In mill practice the direction of twist is determined in the following man- 
ner on the thread: 


Take one end of thread in left hand, the other in right hand and hold it in 
a horizontal position; the thread opening up when turning away from the body, 
with the right hand, is left twist, the thread opening when turning towards body 
is right twist. : 

On the spindle: When standing over a spinning spindle, the spindle run- 
ning clockwise is making left twist, the one running anti-clockwise, right twist. 

On a bobbin: In examining a bobbin place the small hole on top, then the 
thread paying off clockwise is right twist, and that paying off anti-clockwise is 
left twist. 

In doubling: In doubling left twist place the small hole towards the right; 
right twist, place the small hole to the left. 


Spinning Parts 
Skilled spinners can tend anywhere from 600 to 1,200 spindles at 12,000 to 
12,500 spindle speed, depending on the class of stock, the air condition of mill 
room, the kind of tension wires used and the care taken in winding. Long knots, 
cotton bands, waste, ridgy bobbins, bobbins wound convex with a slow trans- 
verse, bobbins wound with a rough spindle head, causing them to jump and the 
threads overlap each other, all add to the spinning breaks. The depth of bobbin 

and length of traverse must also be considered. 


Fig. 49 


On a winder bobbin holding 30,000 yards. filling up with fresh bobbins, as 
they empty on the spindles, causes one-third of the work on silk running well, or 
showing about 15 X breaks, or breaks per 300,000 yards. (See Chapter IX on 
Reports for further details on X breaks.) In laying out new plants, if these 
_ bobbins are made the maximum size that the type and spacing of spindle will 
permit, then it will make it possible to run a greater number of spindles because 
of reduced time in replacing empty bobbins. 


Precautions, however, must be taken so as not to get the traverse too long 
or bobbins too deep and increase the breaks. 

Slack twist causes the thread to dye bright, making streaks in cloth; shafts 
also are wrapped softer and cause uneven doubling. 
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The slack twist may be due to spindle belt riding on whorl, spindle worn 
down and riding on step, dry spindles, dry spindle holder, causing spindle to 
stand away from belt, and oily spindle belts. 


Fig. 50 


Long knots and snarls frequently catch in doubling and break down. The 
snarls are caused in tieing up slowly and in starting up the machine without 
first rubbing out the kinks. They also make a bad corkscrew for a short dis- 
tance on the thread. Shaft run up on ends pay off faster on doubling and throw 
in a loop. Crossed threads cause very uneven doubling, causing loops or cork- 
screws. Chafed silk happens when the shaft is held back by the thread and 
roll rubs on the silk or by shaft running several hours on rolls when ends are 
broken down. The thread becomes very tender and looks flossy. 


Double ends are caused when breaking down end flies over into running 
thread and goes up double. 


Fig. 51 


On second spinning the defects are singles, corkscrews, bad knots, wastes 
and double ends, slack twist, hard twist and crossed threads. 

Singles show on the dyed thread as flossy ends, frequently called soft ends. 
The reason for this is that the right twist takes out the left twist and leaves the 
thread with but a slight tram twist. 

Corkscrews are caused by not getting the ends together and they run until 
they come to a knot and then break down. . 
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Oiling Spindles 
With good spindles and proper care they will run two months, day and night, 
to an oiling. When the power is limited care must be taken not to oil all the 
spindles at one time, as the increased power required after fresh oiling may 
overtax the power plant. This can be partly prevented by heating the spindle oil 
before using. 


Fig. 52 


Flyers, Drag Wires and Tension Wires on First, Second and Third Spinning. 


The Lovatt drag wire on first spinning as shown by Fig. 49 when one inch 
long gives three wraps on the down wire; the tension is light and is a good 
drag to catch waste. The wraps are uniform when the thread pays off the top 
of spinning bobbins as well as when paying off bottom; but when this drag is over 
one inch long then when the thread pays off the top of bobbin it double balloons, 
and gives the thread two extra wraps, frequently so tight that it breaks down the 
thread. 

To overcome the extra wrapping around wire the design shown by Fig. 50 
is being used, which gives as many wraps as there are coils of wire, but they do 
not catch as much waste as the Lovatt wire. 

The number of coils is determined by the spindle speed; the lower the speed 
the greater the number of coils, the purpose being to make a bobbin hard enough 
to give good doubling and find ends readily. 

On second time spinning the drop arm flyer is generally used as shown by 
Fig. 42. 

_ The figure eight flyers as shown by Fig. 51 are used only on heavy thread, 
or heavy twists when the thread over-swings the speed of flyer and breaks down. 
With flyers only a centering eye is used. 

On third time spinning Fig. 52 drag is used made up for right hand twist. 


Defective Work 
On first spinning we have slack twist, long knots, snarls, shaft run up on ends, 
chafed or what is commonly known as burnt silk, crossed threads and double 
ends. 


PART III—CHAPTER XI 
ORGAN DOUBLING 


The following are the various methods of doubling organzine that the author 
is familiar with and he proposes to show the merits and demerits of each system 
as they have occurred to him. 


Jack Pin Doubling. This is also called Vertical doubling and is shown by 
Figure 53. With this process a fibre shaft is used on first spinning with a loose 
pin, which is removed when shafts are doffed. These shafts are then placed on 
jack pins and thread is drawn from the side same as regular tram doubling. 


This process presents many opportunities to cause uneven doubling and make 
corkscrews, which are as follows: 


Mechanical Causes of Imperfect Doubling and Remedies 


A. Excessive speed causes fine threads to overstretch or become perman- 
ently elongated, contract differently and make a cockled thread; it also overruns 
and throws in a loop. The speed should not be over eighty-thread speed with 
frictionless bobbins. 


B. Fibre shafts running on jack pins the full length of shaft, cause too 
much tension. This can be remedied by using frictionless shafts and oiling jack: 
pins weekly. 


C. Warped fibre shafts cause edges of shaft to drag on end of pin bracket. 
D. Soft shafts due to slack twist. 


E. Various size shafts cause a different tension on threads. This may be 
avoided by keeping the thread speed between empty and full bobbin not over 
thirty yards apart. 


Manual and Partly Mechanical Causes of Imperfect Doubling 
F. Fibre shafts run up on side causing them to overrun when . thread 
reaches the greater diameter, and throw in loop. To avoid, watch guides on 
first spinning. 
G. Waste on pins causes bobbins to fit tight and increase the tension on 
thread. This can be largely avoided by cleaning pins every time lots are changed. 


H. Dry jack pins increase tension on one or more-threads. These should 
be oiled once a week. 


. 
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I. Crossed or looped threads. This is done by careless hands on first 
spinning. 

J. Ends not brought together. properly on take-up bobbin before tieing up 
make the most common and serious defect that can be made every time an end 
is tied up. It not only causes uneven doubling but causes increased breaks on 
the second time spinning, as the thread will break down at every knot where the 
threads are not properly brought together before tieing. ; 


VERTICAL DOUBLING FRAME. 
Fig. 53 


This is the most economical method of doubling, as a bobbin always pays off 
its side with less breaks than over its head.. The thread does not. kink and steam- 
ing of the first time shafts is unnecessary. 


With fibre shafts, cork or treated leather rolls must: be used so as to give 
enough tension to break down the thread when it catches in drag wire and holds 
back the thread. 

Figure Eight Flyers 

With this process a solid pin iron head shaft is used on first spinning and 
the flyer'is placed on a block having a short stud and nut. The shafts must 
be steamed before doubling so as to overcome the kinks. 
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It is the most troublesome and expensive method in use; the difficulties are 
as follows: 

The flyers cut frequently and must be rewired; blocks wear out elliptically 
and wobble; arms are constantly out of shape and give either a loose or tight 
tension; waste and gum collects under and on the pin of the flyer, which re- 
quires frequent cleaning and oiling. 

The only advantage that this system has is that a solid pin iron head can 
be used on first spinning, and because of its weight a paper roll may be used. 


NEW MODEL DOUBLING FRAME 
Fig. 54° = 


Waste does not accumulate on pins of shafts same as on loose pins. Time of 
doffing is much less than with loose pins. 

The amount of defective work is greater with this method than with the 
jack pin doubling. 

Plush doubling. This method was introduced by H. D. Klots and gives the 
most uniform and even doubling yet devised, but the labor cost is greater than 
the jack pin method. It consists of running the thread over the head of shaft 
using a cap similar to that used on the reeis and getting a tension by drawing 
the thread over a girth covered with mohair plush. See Fig. 54. , 

Two hundred thread speed may be run with excellent results with organ 
spun or long second time shaft. At the speed named, a slight increase on the 
tension breaks down the thread and prevents uneven doubling. The tension 
is so light that only the very fine ends cause cork’screws. When using a long 
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second time shaft for-the first spinning the maximum efficiency is obtained. 
There is practically but one way to make corkscrew and that is by failing to get 
the two threads together on the take-up bobbin. 


Lal ies Ee ies 


eee 


COMBINED DOUBLING AND SPINNING FRAME FOR TRAM. 
Fig. 55 


Fourth. 5B Doubling—This process was originally designed to double 
and twist tram and was first applied to the throwing of organzine by Ferenbach 
and McFarlane, then of the Wilkesbarre Silk Co. It consists of using the jack 
pins for doubling and taking up on a down spinning spindle putting in from two 
and one-half to three and one-half turns per inch and adding the rest of the 
second time twist on a regular spinner without a flyer; it is named third time 
so as to distinguish it from the regular second time process, which adds all of the 
second time twist with a flyer. (For 5B machine see Fig. 55.) 

The opportunities for uneven doubling are the same as A, B, C, D, E, F, G, 
H, J and K of jack pin doubling. In addition to the above there are three other 
conditions to be guarded against. 

L. Loose threads hanging down from supply shaft kept on upper pins and 
catching in running shafts, cause uneven tension on thread. 

M. Ring of thread on feed rolls causing one thread to run on top of ring and 
feed in faster than the one on the bare roll. 

N. Adding too low a twist on 5B’s, causing loops. This is caused partly | 
by the slack thread not twisting in as the thread takes up but moving along until 
it can go no further and then making a loop. It may also be caused by the thread 
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not being together enough and on third time one thread catching on the head 
and causing a loop. From two to three and one-half turns are being added on 
5B’s. Three and one-half gives the best results and loops are rarely seen when 
that amount of twist is put in. : . - 


O. With the regular tram traveler and ring (see Figs. 60-61) the tension is 
too great to run faster than 5100 R.P.M.. of spindle. Even at this speed the 
breaks on 12/14 and under are excessive, due to the heavy traveler. 


P. Low life of traveler, cut on ring in forty-five hours’ run. 


Q. Travelers flying out caused by waste going through and causing a sudden 
jerk. At times the traveler also flies out and pricks the 5B shaft, cutting the 
shaft rather deep. 

This process I consider the most ideal for throwing organzine, as with the 
proper remodelling it can be made the most dependable method on all kinds of 
stock; the quality of the organzine made superior to the 5C and the cost reduced 
to that of the 5C, which now leads all other processes, on good silk, in point of 
labor cost. 

It can be converted to tram or crepes with the same help and standardizes 
the method of doubling all classes of threads, which is a great factor in point of 
efficient operations. 


The principal point of merit is the fact that the doubled threads are always 
together and this endless source of uneven doubling is entirely prevented. It 
also avoids the use of flyers on second time spinning and prevents the second 
opportunity of getting ends apart. A high speed’can be run on third spinning 
and a greater part run. 


Before we consider the plan of remodeling let us first consider the nature of 
the silk thread and the various conditions we must adapt ourselves to in order to 
make the process a complete success. 


In naming the various causes of uneven doubling I desire to state that I am 
fully aware that several of those named do not of themselves make a cork- 
screw that is marked enough to affect the grade of the organzine, but it will be 
readily understood that frequently several of these conditions get together and 
an objectionable thread is then made. In looking for corkscrew it must also be 
remembered that the thread must first be steamed so as to cause contraction when 
the corkscrews are only fully developed. (This effect is always produced in 
boiling off.) 

Fine and coarse threads are the two serious conditions we must contend 
with; the very fine, which are from three and one-half to six denier can be broken 
out in winding and first spinning, but when these are removed only the very 
fine part is removed and made to waste; and the operative ties up just as soon 
as the thread is strong enough to stand ticing the knot, which is near seven to 
nine denier. If too heavy a tension is used then the threads of seven to nine 
denier, that are not removed, are overstretched and when doubled with a regu- 
lar thread, the contraction after boiling off is different and a corkscrew results. 


There is therefore a limit to the tension that may be used in winding and 
first spinning to improve the thread in throwing’ organzine. In doubling, the 
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lighter the tension the more even will be the doubling. We must adapt our 
speeds and methods to the resistance of overstretching that a thread of seven to 
nine denier has. We must also consider the contraction of the silk thread on 
the doubled bobbin. The air charige between day shift and night, when the 
mill is closed, is considerable and brings about constant expansion and contrac- 
tion of the silk thread. A tightly wrapped bobbin shrinks more than does a 
loosely wrapped bobbin, therefore a thread doubled at too high a speed or with 
too heavy a traveler on 5B in the first place overstretches the fine thread; in the 
second place the regular thread contracts more than the overstretched fine thread 
and a more or less cockled thread results. When two threads are doubled to- 
gether of uneven diameter and the proportion is one to two, a slight corkscrew 
results, even with the most even doubling. When the proportion is one to three 
then the corkscrew is very marked. In other words if you double an eight-denier 
thread with a sixteen denier a slight corkscrew results, but when you double an 
eight denier with a twenty-four denier a very marked corkscrew is made even 
with the most perfect doubling. 


I desire to point out that corkscrews are not always the fault of the throwster 
but are frequently the fault of the unevenness of the raw stock; this unevenness 
no method in throwing will improve very much, but it is the duty of the throwster 
to do the very best with the thread he gets; and his methods must be as near 
‘perfect as possible; and to guarantee results, he must prevent the manual defects 
as much as possible. As has been shown an eight and sixteen denier doubled 
together make a slight corkscrew, but if the tension is uneven and a heavier 
drag is found on the eight denier, then the corkscrew instead of being passable 
will be objectionable; therefore with these conditions to contend with we will 
present the following plan for remodeling the 5B process of doubling organzine, 
which has been made a success. 


First use a wide second time roll on first spinning, covered with treated 
leather, first covering the rolls with paper tubes, then turning them down true and 
applying the leathers afterward. 


The benefits of these changes are as follows: 


A. Increased yardage on shafts, less doffing on first spinning, meaning less 
waste and greater spinning and less filling up on 5B. 

B. Twenty-five per cent. less breaks on first spinning, meaning less waste 
and greater spinning part. 


C. Less shafts run up on side. This fault on first spinning may be due to 
the cork or paper rolls being worn off on side and needing recovering, or guides 
out of place and needing readjustment, but with the narrow first time shafts this 
trouble is largely due to the rolls not being made true and having a high side 
which causes the shaft to run up on that side when shafts get over three-quarter 
full. Taper shafts may also be made when shafts run with thread broken down 
and end pays off backward and wraps around pin, causing the pin to become 
thicker on one side. This cannot happen as frequently on the wide rolls, as the 
thread breaks when paying off over three-quarters the width of shaft. 


160 Throwing 


D. The advantage of changing machines to third time and working hard 
twists. 

Second. First time shafts to have tight pins so made that the shafts can 
be placed on jack pins on 5B’s and give the, minimum friction. This can be done 
by making a steel gudgeon with a one-quarter inch bore and fastened under both 
heads of shaft extending out one-quarter inch so as to serve as a on on first 
spinning and a frictionless bushing on 5B’s. 


This will overcome the trouble with loose pins working out and shafts run- 
ning up on side, or running against traverse rail. 


A higher speed can be run, as the tension is considerably less. 
No trouble with warped shafts riding on end of pin bracket. 


The head of shaft to be two and one-half inches, barrel one and five-eighths 
inches; the difference in speed between empty and full bobbins with this bobbin 
will not be enough to make the difference in tension perceptible. 

Third. Replace the regular tram rings with two and one-quarter inch cotton 
double flange rings, special silk design, and use 9/0 to 12/0 round wire travelers. 

The life of these travelers is from 100 to 120 hours, as compared with forty 
to forty-five hours on the regular tram. This will reduce traveler cost, prevent 
them flying out and reduce the breaks even at faster speed. 


To prevent the thread from supply shafts getting into running shaft a shelf 
can be made in front of machine and shafts placed there on boards. Loops can 
be almost entirely overcome by putting in three one-half turns. Speed: The maxi- 
mum spindle speed to be not over 6,100 R.P.M., as a higher speed gives a 
short feed roll life. 

Use Lovatt drags on first spinning so as to catch all waste and bad knots 
and improve doubling. 

The principal defects that must be he against are reduced to but five, 
all of which can be carefully watched by foreman, 

F. Soft shafts due to slack twist, causing slack tension on first spinning. 

I. Crossed or looped threads. 

M. Thread running on ring of waste on feed rolls. 

G. Waste on pins. Single threads. 

The feed roll has quite an evening up action on the threads and unless D. I. 
and G. are very extreme they do not make a corkscrew. 

The manual defects are reduced to the minimum and if the first time work i 1S 
perfect, or even only of the average class, the organzine produced by this process 
averages more perfect than by any other process known to the author. 

(The throwing of tram-on 5B’s will be considered in a later chapter under 
tram throwing.) 

Care of 5B Machine 


This machine is more complicated than an ordinary doubler and proper care 
must be given if the best results are to be obtained. 

Oiling. The rings should be oiled daily with a good class of vaseline or a 
stainless class of non-fluid oil. The best plan is to put the vaseline in the 
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palm of the hand and then apply it to the rings with the forefinger. It is im- 
portant that the rings do not have too much oil and are kept cleaned so that there 
will be no accumulation or dirt or grit inside of the rings, causing the silk to be- 
come stained. 


The spindles should be oiled every three months; to oil, remove the spindles 
and insert the oiling spindle and carefully fill reservoir, taking care not to get the 
oil on the outside where it will come in contact with belt; then remove oiling 
spindle and replace spindle very carefully. If dropped suddenly the oil will be 
forced out and get against whorl and belt. Bevery particular to put spindle back 
in its own step. 


It is very important that spindle belts be kept free from oil and grease. 
When they do become oily, absorb the free oil by holding a piece of chalk or 
better a piece of whitening against the running belt until all of the oil is absorbed, 
then scrape off with a knife. Repeat this operation until the belt is thoroughly 
freed from oil. 

In adjusting spindles care must be taken not to drive in one spindle too far 
and push the belt away from the next spindle. They should be adjusted in sets 
of two and care taken as to the location of the idler and its effect on the spindle. 


Spindle belting should be uniform in thickness and when it becomes stretched 
out too thin then the belt should be removed and worn out on first time spinning. 


See that the rings are adjusted so as to bring the spindles exactly in the 
centre; to do this bring the traverse about one-third of the way up, then place a 
bobbin or adjusting ring on the spindles, loosen the screw that holds the ring 
to the rail and adjust it so that it first clears the bobbin or adjusting ring evenly 
on all sides, then tighten the screw. The rings must be fastened perfectly level 
on the rails. 


Feed Rolls 


These must be kept perfectly smooth and free from sharp edges caused 
in removing waste. Rough rolls can be entirely avoided by cutting a one-eighth 
inch groove across the face of roll and running scissors in it when cutting off 
waste. 


Style of Ring and Traveler 


Use a two and a quarter inch No. 2 double flange ring, special silk design. 
With proper care they will wear from three to four years. With fine sizes use 
a 12/0 round wire traveler No. 2 circle, on 13/15 or over, use a 9/0 traveler. 
These travelers will cut in about 200 hours at 5,800 spindle speed, putting in 
three turns per inch. 


Waste should be removed in first spinning so as to prevent it throwing 
the thread out of traveler and running a ring of loose thread on top of take-up 
shaft, frequently swinging over and breaking down the running bobbins on one 
or both sides of it. The ring has been designed to prevent this springing out but 
it cannot be entirely overcome unless the waste is caught in first time spinning. 
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Production per Spindle 


This is determined from the spindle speed as given in Chapter XI, and is as 
follows, on various speeds and turns on two-thread organzine 14/16 denier. 
5000 R.P.M. 3% turns .01576 Ibs. spindle hour. 
3 ae 0185 66 ‘6 “ 
2% if} 0222 rf i 46 46 
5500 R.P.M. 36. wa 0174 “ S i 
: 3 «¢ .0204 46 6 «6 
24 6 0244 66 46 “4 
6000 R.P.M. S/n 0190 “ = a 
7 3 46 0222 rT ‘6 66 
2% 6s 0266 6c 66 ¢ 


Number of Spindles Operated per Hand 


This varies from 200 to 300 spindles, depending on the thread speed, working 
qualities of the silk, size of first time shafts, and air conditions in mill. 


PART IJI—CHAPTER XII 


COMBINATION SPINNERS FOR THROW- 
ING TWO-THREAD ORGANZINE 


There are three systems in general use; the Tynan, consisting of spinning, 
doubling and twisting in one operation; the Spinning Doubling; consisting of 
spinning and doubling on one machine and twisting second time on a second time 
spinner with flyers; the 5C consisting of spinning, doubling and twisting in one 
operation. 

The spindles of the Tynan system are driven by bands and this appears to 
be one of the chief reasons for the machine not being extensively used. The 
objections to band driven spindles are that the bands are subject to atmospheric 
changes, becoming tight in dry and slack in moist weather. As they wear out 
they generally become slacker and unless constantly followed up will cause slack 
twist. 


The Spinner Doubling process has never been very extensively used, first 
because it is not efficient in operative cost nor in quality of work produced. A 
number of plants formerly operated have been changed -over to single process. 
The machine consists of a:double row of spinning spindles and spins the first 
time twists while it takes up the thread through two drop fallers over a plush 
cushion as two thread on a spinner bobbin and thus doubles while it spins. A 
spinner bobbin when three-fourths empty has considerably more tension than a 
full spinner bobbin and when fine threads are spun, if the empty bobbin happens 
to be fine and the full bobbin coarse, then the fine thread in passing over the plush 
girth or tension cushion, placed there so as to give enough tension to hold 
the drop fallers up, overstretches the fine thread and a corkscrew is made. If the 
plush tension girth is lowered so as to make the tension right, for nearly empty 
bobbins, then it is too light for the full bobbins, and causes the drop fallers to 
knock off, stops the take-up bobbins and the two threads twist off or break down 
the threads. When Lovatt drags are used to catch the waste then the waste 
breaks down the thread at drag and frequently holds up the drop faller, causing 
the other thread to continue running and makes a single. When the thread 
breaks down and bobbin stops off, then the bobbin unwinds on knock-off lugs 
and covers them with silk thread and, if not cut off prevents the knock-off from 
working. 
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Every time an end is tied up the threads must be brought together, otherwise 
they make corkscrews and will also break down when they get to the knot on 
second spinning. s 


The second time spinners may also make corkscrews if ends are not brought 
together when tieing up. 

Short singles can also be made if hands do not draw back single thread on 
take-up shafts. Almost every time an end breaks down, one thread breaks and 
runs a band on spinner bobbin, while the other thread continues running on 
take-up shaft until the band is tight enough to break down the thread. 

With even silk and good help a good class of organzine can be thrown on 
these machines, but with the average help the work is inferior to the 5C process 
or the single process with plush or 5B doubling. Help object to working on 
them because it requires considerable skill to operate a full part, and requires 
from six to eight months’ time to become an experienced Spinner Doubler. The 
low production of the machine, since it spins and doubles in one process, requires 
a great number of hands, and with the cheaper class of labor that is generally 
employed in throwing plants it is a difficult matter to get a sufficient number 
who will work at low pay long enough to become skilled when even then, at 
present price of labor, it is not sufficient to induce help to remain at work 
except in isolated towns where no other work is to be had. 


5C Process 


This machine is shown by Figure 56 and is without doubt the most efficient 
machine to throw two-thread organzine with a silk thread of extra grade or 


Fig. 56 


better, but on low grade stock the single process with 5B doubling produces - 
a better class of organzine. The merits of the system are: first, with skilled help 
and good silk the labor cost is cheaper than any other process; second, as the 
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threads are twisted together as they are doubled, no threads need be brought 
together as is the case on spinning doubling or on regular doubling, and this 
cause of uneven doubling removed; third, hard bobbins and very fine threads 
are the only two causes of corkscrew and they must be extreme before the cork- 
screw becomes very marked as the feed roll has an equalizing effect; fourth, the 
twist is set in adding the second time twist and there is no curl or kinks on fin- 
ished thread, therefore, reel flys need not be steamed to set the twist. The 
objections to the process are that they make a great many singles, caterpillars, 
hard twist, slack twist and help object to work on them in a mill having the 
single process; the turnover of help also is great because of the time required 
to become experienced workers and earn full rate pay. On poor silk the defects 
are numerous and waste so excessive that it becomes necessary to select only the 
best lots for this process. We will consider the objections in the order named: 


Singles are caused principally by waste holding up the drop faller, fallers 
sticking against wire rest and drop fallers not in proper order. I have only 
found a partial remedy for waste holding up the fallers and that is to use a No. 
575 porcelain hook, instead of the No. 346 hook. The fallers can be prevented 
from sticking against wire rest by bringing this wire out far enough and clean- 
ing it occasionally. The drop faller mechanism is of good substantial construc- 
tion and if kept in order can be depended upon to knock off. Caterpillars: A 
caterpillar is a ring of thread around another and made when one of a double 
thread breaks and is pushed back on the other, resembling a caterpillar. They 
are caused by cut travelers, rough, worn and broken rings. If the travelers are 
changed every 124 hours, the rings greased every ten hours, the life of the ring 
will be at least 10,000 hours on one flange and with double flange rings about 
three years’ service, 124 hours per week, can be obtained before any trouble 
should be experienced with caterpillars. 


Hard twist is caused by the friction feed rolls when grease or oil gets on 
the friction surfaces and causes them to run slow; on the geared feed rolls when 
the feed rolls are set too high and jump the gears and when the two-inch feed 
roll driving gears get loose on shaft. To prevent the friction surfaces becoming 
oily some reliable person should attend to the oiling of the roller shafts and use 


only a hard grease. The other defects are mechanical and can be readily 
remedied. 


Hard twist is also made when the threads are not wrapped around the feed 
rolls often enough, or the thread is not fed in fast enough. Hard and slack 
twist on 5C is more serious than on the single process because both the first 
and second twist is affected. 


Slack twist. This is caused when one spindle is driven too far against the 
spindle belt and holds the belt away from the other spindle, and when the spindle 
belt becomes too oily. This can be prevented by setting the spindles in pairs 
and cleaning the spindle belts by first chalking them with ordinary mill crayons 
or better still lump whitening. It will be observed that the machine requires cen- 
stant attention by a competent and experienced man, and therefore a few in a 
mill are not profitable, nor is a mill equipped wholly with them an efficient lay- 
out.. In deciding upon the proper number to install in a plant, the first considera- 
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tion should be given to the percentage of high grade stock that is run. Second, 
an equipment that will be large enough to warrant the employment of a good 
mechanic to take care of them properly, or few enough so a good foreman can 
look after the repairs and also oversee the help. » 


If the 5C Spinners are kept in first class shape and the parts reduced to that 
which a hand can keep going, why can they not be operated on low grade stock 
just as cheaply as the same silk on the single process? 

First, because every time a thread breaks you affect three processes; on the 
single process the defects can largely be removed on the first time spinners, and 
that will reduce the breaks in the doubling and second time spinners. 

Second, to tie up a break on the 5C requires about one-third longer than 
on first spinning, so that while on the single process there is more doffing and 
filling up to counterbalance this, it is not enough to make up fully for the loss 
in time, since all the breaks occur in one process. 


Third, it is the practice to run the machines between shifts and during the 
noon hour, and where this is done too many spindles are idle and the belt is 
held away from the spindle, and, unless spindles and stop whorls are properly 
adjusted, causes slack twist. If machines are stopped during this period then the 
head end gets hot, if the loose driving pulley is not kept properly oiled, and there 
is quite a loss in production and an increase in cost. 

Fifth, actual working results show that even with the best of help, when 
running low grade stock, singles and slack twist are excessive; also that on 
good stock the operating cost is the cheapest, but on low grade stock it is the 
highest. 

Travelers and Rings 
1 13/16” and 2” rings are used with No. 1 flange. I understand that 
214" rings are also used with good success. On the No. 1 flange a 15/0 traveler 
5%” circle gives the best results. If the ends fly out more than appears necessary 
then a smaller circle traveler should be used. If the flange is thin then a %” 
circle gives the best results. 

The travelers cut in about 130 hours’ run, so it is advisable to change them 

every week on a day and night run, or every two weeks on a day run only. 


Care and Oiling 
See rules given for 5B machines, Chapter XI. 


Horse Power 


The horse power required at 9,000 first time spinner speed is about 2.50 HP 
per 80 second time spindle machine. 


The best results are obtained at a first time spindle speed of 9,000 to 9,600 
R. P. M., and second time speed about 7,875 to 8,400 R. P. M., with 16/14 turns. 


The spindle speed can be determined by multiplying the speed of the head 
end shaft by the following constants: 


First time, 14.77 time R. P. M. of head end shaft. 12" belt pulley, Hak 
whirls. 
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Second time, 12.93 time R. P. M. of head end shaft. 10%” belt pulley, 
13/16 whirls. / 
The theoretical production of the machine at 9,000 first time on two-thread 
organzine is as follows: yo e : 
16/14 turn 14/16 denier .006 Ib. per spindle hour 
ee SOLUERS/LS Oe oe. Oso Se ii % 
- eT 00510 aes “ 4 
80 spindles 14/16 denier 10 hours= 80X10X.006=4.80 Ibs. 


Spinning Parts 
An experienced spinner can tend from 320 to 400 spindles on extra grade 
of silk. It requires from four to six months’ time to become a skilled 5C spinner. 
The following is a comparison between the different methods of throwing 
organzine as to the quality of work, labor cost, etc. 
The quality of organzine produced by the various methods named I find 
in the following order: 


Best 
5B doubling adding 3%4 turn, with steel Gudgeon first time fibre shaft..... A 
BU oetuOmatonepTOCeSs* i a eek es. Mey alec a ee et ea eee oe ee eae B 
Plush doubling solid pin iron head shaft drawing thread over head, using cap C 
Micureo nyers--drawine thread overhead <1. asec ates amie ate we sh aut dane D 
Spinner doubling, combination spinning and-doubling .u.. .....5..02.20. E 
Jackpin doubling, drawing thread over side from loose pin fibre shaft, on 
OFOIMALVE fac KPI COD ie ieermr tite coh codecs Ek meer ates ants oc. hee F 


The comparative cost per pound on equipment, taking in machinery, shaft- 
ing, belting, floor space and general building requirements are as follows on 
day only and day and night equipment: 

(These are only nominal values, however, the difference between each class 


represents a true relative value). 
Day only Day & Night 


Spinning doubler. process oss) ccu sos oe wale ab ea kee $1.00 $0.52 
Single process, single deck spinners d ubling on 5B 
adding 3 turns, twisting without flyer............ 1.16 0.75 


Single process, double deck, spinners doubling on 
5B adding 3 turns, twisting without a flyer, 


SHOR Nrabitinve: slinttyaw es conte ak aa a ae See a rel tie 1.00 ey 0.67 
DE cCOMpINALON PLOCESS 5456 cs hea veh oes ne is 0.59 
Single process, doubling on plush doubler and twist- 

CSTE HLA Clie AoE ee aon nts Sar e idie ghd tire tee 125 0.69 


The comparative cost per pound for labor and adding twelve per cent per 
annum fcr interest and depreciation on machinery, building and bobbins, is ag 
follows: 
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(These are only nominal values, however, the difference between each class 
represents a true relative value). 


Day only Day & Night 
Spinner: dotbling’ 2... -, ssn owes sot a eee Sip! $0.952 
Single process, single deck 5B doubling..+..... y. 0.989 0.923 
Single process, double deck 5B doubling......... 0.96 0.914 
5C «combination 4.42% ati ee eee RP aes ~ ~ 0.914 0.822 
Single process, ‘plush. doublitie “7. cian epee 1,17 1.01 


It will be observed that while the spinning doubling is the lowest in cost 
of equipment it is next to the highest in cost per pound and stands fifth in 
quality of work and is only suitable for extra grade of silk. The 5C combina- 
tion, while it stands next*to the highest in cost of equipment for a day proposi- 
tion, is the lowest when including labor cost per pound, stands second in quality 
of work, but it must be remembered that it is only suitable for throwing extra 
grade of silk. Please note that no allowance was made on the single process, 
for the fact that the lower grades were run on the single process and that when 
comparing the process on the same quality of raw the standing of the single 
process, single deck, would be about, day only, $0.94 day and night $0.85. 

These comparisons were made under good labor conditions, and. before the 
war prices. state 


Sh ae homme eae cnt 


— 


OE ee ee eee ee ee 


—_—. 
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Figure 57 shows the most modern method of driving the 5C and is presented 
by courtesy of C. Ty Guildford, General Engineer of the pices 
Electrical Manufacturing Co., and consists of the following: 


Fig. 58 


7 ope. HP 1760 RE M. ball: bearing type of motor is mounted to drive each 
deck. The two motors on the lower. deck drive with shaft extension at the top, 
and the spindle belts are driven direct. from the motor pulley. The upper motor 
drives the upper deck from a lower shaft extension of the motor, and the spindle 
belt drives direct from the motor pulley. Below this motor pulley on the motor 
shaft is a flywheel, which serves to carry over the upper deck for a little longer 
period of time than the running of the lower deck when all three motors are 
switched off on shutting down the frame. - The purpose of this is to take up 
the slack of the yarn,-and prevent kinks. The upper motor has an upper shaft 
extension which drives, by beveled gear, the feed rolls. All three motors are 
connected to a quick make-and-break switch, with overload and no voltage trip. 
All three motors start simultaneously when the switch is thrown in, and stop 
when the switch is thrown out or the voltage on the line drops to a point which 
trips out the no-voltage release. The two motors on the lower deck come to 
rest from seven to twelve seconds sooner than the motor on the upper deck. The 
time interval given by the upper motor to take up the slack and prevent kinks is 
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governed by the weight of the flywheel. This flywheel is made in sections so that 
added weight can be given to it in case a longer period of time is necessary 
between the stopping of the lower and the upper motor. The slack of the 
spindle belt is taken care of by idler with weight and rack, © 
The advantages of this drive are: — 
(1) There is considerable saving in the length of spindle belt required for 
the frame. 
(2) All the cross-head drive with its quarter turn belts, idlers and brackets 
are removed, thus making a very simple mechanical application. 
(3) The speed of the feed rolls. bears a constant ratio to the speed of the 
spindles, because it is driven by a gear from the same motor shaft. 
(4) Belt slippage is reduced to an absolute minimum since the motors are 
grease-lubricated ball-bearing, and therefore there is no oil to get on 
the spindle belt, as is the case with the usual oil lubricated cross-head 
with its various idlers wnich have to be oiled freely. On this account 
spindle speed remains constant. 


Fig. 59 


Figure 58 shows the new drive for the Atwood Style C double deck spinner. 
The motor is a five horse power, 850 R. P. M., coupled direct to the vertical shaft, 
which drives the take-up roll and both decks of spindles. The lower bracket of 
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the motor rests on the floor, and has extensions on both sides to take the feet 
of the end stand of the spinner. This end stand is bolted to the motor lower 
bracket with the stud bolts in the feet of the end stand. The motor is also 
braced at the top by steel straps connecting the upper bracket to the end stand. 
Thus, when the motor is set in position, being plumbed and leveled, it is an 
integral part of the end stand and cannot get out of line. The lower spindle 
pulley is split and serves as a coupling between the motor and the vertical shaft. 
The upper spindle belt pulley is also split. This feature makes it convenient 
when speed changes are necessary, as the pulley is removed without dismantling 
the motor or the machine, and another one supplied to give the proper speed. 
You will note that this motor is applicable to either the old or the new frames 
of the Atwood Companys The one shown in the photograph is a very old 
frame, as you will notice from the gear guard, and the motor is simply installed 
by cutting out the cross web of the end stand at the lower part. On new 
machines this cross web is simply omitted in the pattern. - 


The advantages of this drive are that it eliminates the idlers, bracket, and 
quarter turn belts necessary to drive from the line shaft to the vertical shaft on 
the frame. The spindles get an easy start, because they always start with the 
motor, which must necessarily start from zero, and come gradually up to full 
speed. Belt slippage is reduced to a minimum. The absence of oil-on spindle 
belts and therefore the slippage on the spindles, is almost entirely absent, because 
the oiling of the motor is all below the spindle belt, and whatever oil runs down 
the. shaft from oiling the gears flows down the center of the pulley and does 
not get onto the pulley rim. No safety guards are needed as the spindle belt 
guards are replaced, no moving parts on the motor exposed. 


Figure 59 shows drive for the single deck spinner. The one in the background 
is a standard vertical motor, two HP., 1760, R. P. M., mounted on the floor and 
driving direct by motor pulley to the spindle belt. The take-up is driven by 
the wrap of the spindle belt on the vertical shaft pulley as shown. This is the 
simplest drive which can be applied, and it takes up about the same floor space 
as the brackets and idlers used for the belt drive from thé line shaft. The one 
in the foreground is a two HP., 870 R. P. M., motor coupled direct to the vertical 
shaft which drives the take-up rolls. The motor is mounted in exactly the same 
way as for the style C spinner and has the same advantages. 


PART III-—CHAPTER XIII 
TRAM THROWING 


There are three methods of throwing tram in general use. First, doubling 
on the Vertical or Jack Pin Doubler as shown by Figure 53 and twisting and 
reeling in one process known as the Reel Mills. Second, the single process con- 
sisting of doubling on the Vertical Doubler, twisting on the regular Second Time 
Spinner and reeling on the single process reeling frames, of which there are 
several types on the market as given in a later chapter on Reeling. Third, the 
5B Process consisting of doubling and twisting in one process called the 5B, 
sometimes down spinning and reeling on the single process reel. 

The Reel Mills are considered an antiquated process and require the most 
skilled help to operate as the ends must be tied while the reei fly is running; 
this must be done so quickly that only the most skilled help can tie a short knot 
free from waste, besides, on account of the fly not stopping when an end breaks, 
the skeins. are irregular in length. The quality of the tram averages the lowest. 


Vertical Doubling 


On the single process with the Vertical Doublers, also called Jack Pin Doub- 
ling, of any of the various makes now on the market, we must guard against 
loops, fine threads (that is, singles in two thread, two threads in three, etc.), 
long knots and waste. Loops may be caused by any of the following conditions 
that may put a harder tension on one or more threads: Dry jack pins, ends not 
put together, hard bobbins, soft bobbins, silk wound too wet, waste on jack pins, 
crossed or looped threads, bobbin head dragging on end-of pin, speed too fast 
causing the bobbin to overrun and throw in loops, silk improperly soaked and 
fine and wiry threads. Sometimes it takes several of these conditions to make 
a loopy thread, and at times any one of them may do it, altogether depending 
on the tension on the thread. 


The following are the various speeds and theoretical production per frame 
of sixty spindle that can be obtained on Columbia Doubler. Line shaft 168 
Kk. Pe M. 

The best tram and the most efficient speed I find between 170 and 175 
roll speed with frictionless large barrel winder bobbins. 

These productions can be realized within about eighty-five per cent in 
actual mill practice. 
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The 5B process proves to be the ideal process for throwing tram for the 
following reasons: 

Fist. As the thread is twisted when it is doubled no ends are apart and this 
manual defect never appears. 5 

Second. As the spindle is stopped when an end is tied up no hard twist 
is made at knot. Experienced spinners on regular spinning hold the thread long 
enough to cause it to twist up from five to ten turns at knot. Learners fre- 
quently have fifteen turns at knot. This at 5,000 spindle speed. 


COLUMBIAN TRAM DOUBLER 
WITH DOUBLER BOBBIN 6.26" AVERAGE CIKCUMFERENCE 
LINE SHAFT 168: R.P.M. 


Speed. z 
¥4 Sglbiy MINe 


65 
78 


93 


(THEORETICAL PRODUCTION lbs. 
60 Spin 10 hrs. 
SINGLE THREAD. 


Third. The breaks on 5B are no more than those had on the Vertical 
doublers so that all the breaks filling up and waste made in spinning is saved, 
but it is customary to pay a higher rate and this partly offsets the cost so that 
in actual practice about two-thirds of spinning cost is saved and about the 
same per cent of waste. 

More wa‘te is made on 5B’s than on Vertical Doubling if care is not taken 
to keep waste off feed rolls. As the threads need not be put together good and 
careful hands make less waste on 5B’s than on Vertical Doubling. The repair 


‘costs and attention required is about equal to the Vertical Doubler and Second 


Time Spinners combined so that there is no saving in cost of repairs or over- 
seeing. 

Speed. The 5B’s are operated at from 4,000 to 5,500 spindle speed, the 
lower speed for No. 1 grade stock, the higher speed for extra or better stock. 
The following is the production per spindle hour at the different speeds and 


twists: 5B Traveler and Ring 


L. F. Hartson, of the L. M. Hartson Company, gives the following in- 
formation on the wire or bar travelers and rings on down spinning and the At- | 
wood 5B machines: 
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“It was on June 1, 1886, that the first down spinners using wire travelers 
were placed in the mill of A. G. Turner at Willimantic, Ct. by The W. G. 
& A. R. Morrison Co., of that place. They made the spinner using a 154” 
traveler and twister using a 2” traveler. Chenay Bros., Belding Bros., Hammond — 
& Knowlton, and Brainerd & Armstrong adopted these frames as well as the 
Tilt Silk Mill of Pottsville, Pa., about this time. We made the original travelers 
for these installations. Later the Atwood Machine Co. put out the 5B, similar 
in construction and type, using the 2 7/16-2 11/16-2 15/16 Ring.” 


Fig. 60 


Fig. 61 


The Hartson wire or bar travelers are made in lengths as follows: 
Measuring from points A to A. Figure 61. 
1 5/8” for the 2 1/16 Ring 
1nd /4O OE, OE 2c IG 
Ze ie aaa 4.0 VES Cm 
2 1/8 & 2 1/4” for the 2 15/16 Ring. 
The number and size in thousandth part of an inch are as follows: 
Light Medium Heavy Extra Heavy 
No. 7—.018 No. 10—.024 No. 14—.032 No. 19—.042 
No. 8—.020 No. 12—.028 No. 16—.036 No. 20—.044 
No. 9—-.022 No. 13—.030 No. 18—.040 No. 22—.048 
: No. 24—.055 
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Boxed as follows: 


No.’ 7—4000 No. 11 —2000 
No. 8—3000 | No. 12-14—1500 
No. 9—3000 —- No. 16-19—1000 
No. 10—2000 No. 18-24— 500 


Example in ordering: 

If your ring is 27/16 and you want a light traveler, say, “I box 3000 No. 
9x13. Regular leg.” 

Or with a 215/16 Ring and heavy ates “r box TENE No. 14x2%. Short 
leg.” 

Usually a short or medium leg is desired on heavy travelers, especially on 2” 
and longer. 

The legs or ends are made in regular, medium and short depending on the 
tension, size of wire, etc. 


The Harry C. Smith Co. numbers are as follows: 


IOS ce so csigcay s 0178” 
INGE G20, cat O2T ae 
Now Sic: oa: 0243” 
NO-10 2. sees 027— 

No 1a. tote .0283” 


In selecting travelers the spindle speed and thread are the factors to be con- 
sidered. If the tension is too great, the travelers fly out and a lighter traveler 
is needed; if too light for the speed of spindles, the traveler also flies out, or it 
may bend too much and cause the silk to run over the end of head. 

On the 215/16 ring I find the following sizes give good results on the 
threads named: . 


PUA TIECAUS . ccc sre ois 0178” — 

BS Tipe BY roe Cs ae Sy UZ Se 

Ast nreads a 2.95 «25 0243” 
Cu HYeAUSS. oy Sirs .0270” 

Grilireadshors.. v.08 027" 

SIAC adSie whe s- 4 027, “and 20283" 
TOS Lireaise .....0e-. « 10285. 5n0").U0S © 
Leal reas... peas wats 03. anu) 0327 


On two-thread I find the 211/16” ring gives better results than the 2 15/16”, 
and that on some silk better results are obtained with the 154” and the 134” 
than with the regular size 2” intended for this ring. 

The fibre head bobbins used on these are No. 37 on 2 7/16, No. 78 on 2 11/16, 
No. 87 on 215/16 ring. 

These travelers are cut by the silk in about sixty hours but wear through 
on the ring in about forty-five hours. There is no harm in letting them run 
until they wear through and fly off except that the sharp point frequently pricks 
the shaft and cuts the silk on the bobbin. I have found it advisable to change 
them weekly. 

- If the travelers fly out very often then try a lighter and shorter traveler 
and if that does not remedy it slow down on spindle speed. 
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On low-grade stock it is impossible to overcome it altogether as the large 

defects cause an unusual tension which jerks them out of the ring. 
Tram Up Spinning 

Speed. Tram spinners are run from 4,000 to 7,000 spindle speed. 5,000 to 
5,500 is the most efficient speed. The spinning parts range from 135 to 225 
spindle, depending on the thread, turn, speed and quality of raw stock. The 
principal defects to watch for are loops, bad knots and tieing on to a fine 
thread or single. 

Loops are made when ends are not brought together before piecing up. A 
good spinner knows that an end tied up without getting ends together only runs 
until it gets to a knot and then breaks down, and therefore carefully avoids this. 

: Flyers 

The drop arm flyers as shown by Figure 42 are generally used except on 
heavy cords, then the “figure eight” is necessary as shown by Figure 51. 

The following table shows the theoretical production at different twists. 
This production can be reached within about eighty to eighty-five per cent in 
practical mill experience. 


TRAL SPINNERS 
THEORETICAL PRODUCTION IN LBS. , 10 HOURS. 
SPINDLE SPEED 6000 
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HARD TWIST 


Wet a thread of crepe and it expands or becomes longer, dry it and it con- 
tracts or becomes shorter. This is seen when steaming crepe on large head. 
fibre bobbins; the moisture in the steam causes the thread to swell or expand 
and forces the fibre head away from the barrel. 


The co-efficient of the expansion and contraction does not appear very 
large, on the other hand the large number of turns wound on each bobbin gives 
a considerable expansion and contraction. The shrinking on the steaming bobbin 
is about one-eighth inch which equals about 1,000 yards on a bobbin. The ex- 
pansion appears from five to ten per cent. 


If you stretch a thread of crepe fresh from the spinners it stretches about 
fifteen per cent and pulls out part of the kink but breaks before all-of it is drawn 
out; wet the thread, which makes it more ductile (wrongly called elastic) and 
stretch it twenty to twenty-five per cent, then the kinks are drawn out and the 
twist is set. If you wet it and then dry quickly, keeping a tension on the thread, 
the kinks are drawn out during contraction. 


If it were practical to twist a crepe thread at ninety to ninety-five per cent 
relative humidity under twenty to twenty-five per cent stretch, the twist could 
be set whilst twisting, or if run through water and then twisted, the process 
known as wet twisting in making jute yarns, we would have the same result. 


Ductility prevents breaks, reduces costs and waste, and it also permits of 
increased stretching and shrinking and partly sets the thread, therefore crepe 
twisted under a humid atmosphere does not kink up as much as one twisted 
under a dry atmosphere. 


Most throwsters use steam to set the crepe twist, which being a hot vapor 
and very penetrating, causes the thread on the steaming bobbin to become very 
ductile and when removed from the steaming box the heat quickly drives off 
the moisture and brings about a quick drying and shrinking. I have found three 
steamings of nine minutes each with intervals of ten minutes between each 
steaming gives better results than one steaming of forty minutes. It appears 
that a greater contraction is obtained by the first method and this sets the: 
twist better. 
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Care must be taken in steaming to avoid rust spots, as these have a corro- 
sive action on the silk thread and in the course of four or five weeks this eats 
the thread through or makes it very tender. If the thread is used up soon after 
being thrown and boiled off before the corrosive action has progressed very far, 
the boiling-off process neutralizes the action of the rust and the destruction of 
the thread is stopped. 


The following methods are used for twisting crepe: 


Doubling on vertical doubler and adding full twist at one spinning using 
a figure eight flyer. Doubling on vertical doubler and adding only part twist with 
regular flyer adding balance with one or more twists with flyer. Doubling on 
vertical doubler, adding one-third twist with regular flyer, medium speed, one- 
third without flyer at high speed and balance with flyers at medium speed. 

Doubling on 5B’s, using a short take-up shaft putting in one-third twist with 
flyer and adding the rest of twist with a flyer. 

Doubling on 5B’s using a regular No. 78 5B shaft putting in part twist with 
a disc and adding balance of the twist also with a disc. 

Various types of shafts are used for steaming purposes. Iron heads, brass 
heads, aluminum, fibre, galvanized iron and round blocks or barrels. 

Iron heads rust and corrode silk; brass becomes green and makes silk 
sticky; aluminum is rather expensive; galvanized iron, if not well coated, also 
causes rust; plain wooden rolls, on account of light weight, have very little 
contact and there is a tendency to excessive twist and waste; fibre is the best, 
but warps if shaft is not properly made. 


Quilling and Copping. Steaming quills and cops is objectionable as the 
holes in the quills become smaller and bind on the shuttle spindles, also warp 
and become rough as the steam raises the grain of the wood. On the cops the 
paper becomes soft and cops crushed. 

Quilling should be done under a humid atmosphere, say seventy to seventy- 
five per cent relative humidity, so as to make the thread fairly ductile and per- 
mit of greater shrinking. After being filled the quills should be placed in a hot, 
dry box or room, not too hot so as to bake the outside thread and not affect 
the inside; this will set the thread more fully and prevent the filling shrinking 
in the cloth on loom and obviates the use of temples. It also draws the oil to 
the surface and lubricates the thread better. 

-There are several methods of throwing crepe, each method having its advo- 
cate who finds it the best and it is possibly so, with the equipment he has. 

The best crepe twist is the thread that shows the greatest uniformity, not 
the highest average twist, e. g., let us say we are throwing a two-thread crepe 
with seventy turns per inch. If we put on seventy turn twist gears or pulleys, 
we cannot hope to average seventy turns, as there are spindles that will run 
ten per cent slower and under good conditions the twist will average about 
sixty-six turns. To get an average of seventy turns it is necessary to gear up 
for seventy-five turns when the twist will range from sixty-five to seventy-five 
turns. 

(Twist tests should be made on not less than twenty inches and care must 
be taken not to push the twist beyond binding post,in straightening out thread.) 
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With poor spindles, by gearing up for eighty turns it is possible to get a 
higher average twist than if geared up for seventy-five turns but the range will 
be considerably greater or from sixty to eighty-five turns and to an inexpe- 
rienced person who would be governed by the average, it would appear that the 
twist averaging nearer the twist ‘called for was the best crepe twist, whereas in 
fact the twist showing the greatest uniformity, even though the average be 
lower, is the best thread. 


Article VI, Throwsters’ Rules, Section VIII, reads—The variation of the 
average twist in turns per inch over or below the average of twist stipulated 
in contract must not exceed twenty per cent on twist under five turns per inch 
and ten per cent on twist over five turns per inch. 

Twist twenty to twenty-five per cent under twist called for causes a marked 
difference in shrinking of cloth and therefore twist under fifteen per cent should 
be carefully avoided. Variation in twist causes uneven shrinkage. The exces- 
sive twist does not show so marked an effect in cloth as the slack twist, but it 
has a tendency to continue shrinking when goods is on the shelf. 


Terms Used in Designating Regular and Special Threads 


Organzine (commonly called organ), consists of twisting the single thread 
left fourteen to sixteen turns and then doubling into two or three threads and 
twisting twelve to fourteen turns right. 

2 Thread Organzine is thrown— 

18 turns first time and 12 turns second time. 
16 turns first time and 14 turns second time. 
14 turns first time and 12 turns second time. 


3 Thread Organzine is thrown— 
14 turns first time and 12 turns second time. 
12 turns first time and 10 turns second time. 


Tram. Consists in taking the single thread, untwisted and doubling into 
two or more thread and twisting right from one to eight turns. The following 
twist and thread are generally used. 

2 threads 3 to 3% turns. 
3 thread 2% turns. 

4 thread 2 turns. 

5 thread 2 turns. 


Over four turns is generally used by the knitting trade. 

Chiffon. Consists of a single thread twisted from thirty to ninety turns per 
inch, left. a 

Crepe. Consists of two or more thread twisted sixty to eight-five turns, 
one-half right and one-half left twist. 


The following twists are generally used— 
2 thread 75 to 90 turns. 
3 thread 60 to 65 turns. 
4 and 5 thread 55 to 60 turns. 
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Radium consists of two or more threads twisted in one direction thirty to 
forty-five turns, left. It differs from crepe in being twisted in but one direction 
and not twisted as hard. * 


Voile. Consists of two threads twisted left on the single thread from thirty- 
five to forty turns, doubled and then twisted right thirty-five to forty turns. 

Grenadine. Consists of two threads twisted left on the single thread from 
fifty to seventy turns, doubled and twisted right from fifty to seventy turns. 

Corkscrew. Consists of doubling four threads and twisting twenty-five 
turns left then doubling up with a single thread untwisting into a five-thread that 
is then twisted right twenty-five turns, which gives a corkscrew effect. 

Fringe. Consists of three thread twisted left fourteen turns, re-doubled into 
two cord or end and twisted right twelve turns. : 

Machine Twist. Consists of three or more thread twisted sixteen to twenty 
turn, redoubled into three cords and given fourteen to eighteen turns right twist. 

Embroidery. Consists of twenty or more thread twisted ten turns left, re- 
doubled into two cord and twisted eight turns right. 
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PART III—CHAPTER XV 
TUSSAH THROWING 


Tussah silk reaches the American market principally in three classes: first, 
the filatures usually reeled from eight cocoons or about thirty-four to thirty-eight 
deniers; the native re-reel from eighty to 120 deniers; the water reel from 150 
to 300 deniers. 


The peculiar characteristics of Tussah silk are that it has a strong odor, 
is from a light to a dark brown color and the thread is very open or lacks 
cohesion. 


The sericin is largely: soluble in water and will not stand even a short soak- 
ing. The cohesion varies from an open thread to eighty strokes. (China and 
Japan vary from 150 to 3,500 strokes.) 


The skeins usually have gum or reel markings which, even when they are 
soft, affect the winding if they are not removed. As the thread is very open 
and consists of eight cocoon fibres, one of these fibres may be gummed down 
and split off in unwinding, run a band and break down the thread. 


Removing of Gum 


Tussah filatures are prepared in two ways for winding. 


A. The twisted skeins are sprayed or daubed with oil, with a soft camel’s 
hair brush. These skeins are packed in a box tightly for fourteen hours, in. 
which time the oil spreads over the skeins fairly uniformly. The skeins are then 
untwisted, gum turned out, skeins hung on racks or poles and steamed with dry 
steam from two to six minutes, depending on the character and hardness of 
gum. On removing from steam box the gums are pulled apart, not rubbed. The 
silk is then ready for danders to be skeined on swifts. 


Extensive experiments show that Tussah silk needs about six to eight per 
cent of oil to get the best working results. Thé sericin contains a small amount 
of grit, which soon cuts through guide eyes, tension wires and flyers. When the 
thread is oiled with from six to eight per cent, less breaks are had and the life 
of guide eyes doubled. The more uniformly this oil is applied the less are the 
breaks, and logically we have less labor cost and waste. 
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Any effort made in preparing the Tussah properly for throwing is labor 
well spent and fully rewarded with better winding and spinning results. The 
open and split condition of the thread makes necessary a greater care in prepar- 
ing the skeins for winding than regular Japan silk. If a thread is chafed and a 
cocoon fibre broken its strength may cause it to run a band or break down the 
thread. : 


B. The second plan is to build a steam box with an air automizer to spray 
on the oil when skeins are being steamed. The skein should be hung on a hoop 
with wide hooks and this hoop revolved while the oil is being sprayed on 
the silk. 


A steam automizer may be used when air is not available, but care must be 
taken to use dry steam. Twenty-five per cent better results can be obtained by 
this method than with plan A. 

Winding 


A thread speed of about 165 yards per minute is the most efficient. The 
breaks vary from 80 to 600 on 300,000 yards. At times it is possible to reduce 
the breaks from 300 to 400 per 300,000 yards by careful treatment before winding. 


Doubling and Spinning 


The cpen condition of the thread will not permit fast speeds. Quick traverse 
and large barrel bobbins should be used in all departments so that the threads 
do not lie so close together. This facilitates the finding of an end and prevents 
unnecessary waste. 


Down spinning, or the 5B’s combining the doubling and spinning in one 
process at from 2,000 to 3,000 spindle speed gives the best results. Some trouble 
is experienced with the cocoon fibres splitting off and running around the feed 
rolls but this may be minimized by reducing the clearance between rolls and 
feed roll holder so that no more than two or three layers can wrap on, also by 
milling a groove across the roll to facilitate cutting off the waste. 


Up spinning is not suitable for Tussah excepting after a slight tram twist 
has been added. 


PART III—CHAPTER XVI 


REELING 


Thrown silk skeins were originally reeled 1,000 yards without any crossing 
and the skeins banded off same as we now do sizing skeins. I. M. Grant, of 
Cheney Bros., invented the Grant Reel with its traverse and cross skeins, which 
is now universally used. 


There are two styles of crossing in general use, one called the open or large, 
and the other the close or small diamond. The open diamond is made with a 
twenty-four tooth gear on vertical shaft and ten tooth gear on reel-fly. This 
gives twenty-one complete crossings across and back in fifty revolutions of 
the fly. The skein shows six crosses. The diamond is eight inches long and 
13/16 inch wide. This gives four inches of thread between the crosses. This 
diamond can also be made with a 36 x 15 gear combination and as they mesh 
better fewer bad crossings are made than with the 24 x 10 combination. This 
diamond gives the best winding results on heavy threads but causes poor winding 
when used on two thread organzine. . 

The close or small diamond is made with a 24 x 11 tooth combination gear- 
ing and gives twenty-three complete crossings across the skein and back in fifty 
revolutions of the skein. It shows ten crosses. The diamond is three and a half 
inches long and three-eighths of an inch wide with but one and three-fourths 
inches of thread between the crosses. 


The latest types of reels on the market are shown by Figures 62, 63, 64. 

The 7K type embodies a very desirable feature with the bobbin board raised 
high enough to prevent over-stooping in piecing up, to which the reelers object. 

Speed. The flys are run at from 425 to 475 R.P.M. At-425 R.P.M. the fol- 


lowing numbers of reels can be reeled in ten hours, on four flys, allowing two 
and a half minutes tie off;—two thread Organzine. 


Yards No. Reels 
PUM es Aan hes sk Cas os ee 40 
CS INN a i ree wees Bhagat ntact hee aia va 48 
MEPS fet ssc ese k wisi bcd PEP mc ep a 60 
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When reelers do their own lacing, the following reels can be produced on 
20 M yards of two thread Organzine: 


Wo Flys o..:.2 ss. te tee ee eee 
Three Flys 5... on. .eislose seme cee eee 
Four Elys. ofih skeet ee eS 
Five Flysc.i.. ese ee oes ae Deer eS 
Six Flys 2... 0a ede ee eee 


~The standard circumference of thrown silk skeins are 44”. The following 
are the lengths generally used: 


Two Thread Organzine —15,000 to 20,000 yards. 
Three Thread Organzine—10,000 yards. 


Two Thread Tram  —10,000, 15,000, 20,000 yards. 
Three Thread Tram —10,000 yards. 
Four Thread Tram — 7,500 and 5,000 yards. 


Article V of Throwsters Rules. Reeling into skeins. An average variation 
of five per cent shall be allowed from the number of yards per skein as ordered 
- for thrown silk. The minimum number of test skeins is twenty. 


Fig. 62 . 
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Lacing 


Lacing is done with bare fingers and also with the assistance of combs and 
needles as shown by Figs. 65-66 and 67. On the close diamond a lacer cannot 
maintain a high speed all day long without the use of comb and needles as their 


Fig. 63 


fingers get sore. It requires more time to become skilled with comb and needle 
but a higher efficiency can be maintained when a lacer once becomes expert. 
At the best it is a very tiresome job and the turnover of help is very great in 
that department. It has been found more efficient to let each reeler reel his or 
her own flys and while this requires more reeling frames, it has been found to be 
worth the difference in first cost. 


When lacing is done by separate lacers, then the flys are placed in horses 
as per figure 68. _Skeins are laced three and four times as may be ordered. 


Soft twisted lacing cords should only be used as hard twisted cord is liable 
to kink up in dyeing and entangle in silk threads and cause many breaks. 
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_ i 
Bundling 

The skeins when stripped off reels are rolled up in hanks of twelve skeins 

each. These are weighed up in sets of four and light and heavy reels taken out 


and redrawn and re-reeled. “ 


LACING COMB 
Fig. 65 


The bundlers should carefully inspect the skeins, tie off cross threads, cor-. 
rect defective lacings, tie off defective work and send it to redraw departments 
for winding out, then for correctiow in other departments. Two thread Organ- 
zine is usually bundled eighty rolls, 160 skeins to bundle. Three thread Tram, 
seventy rolls, 210 skeins. 3 i : 
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The bundles after having the required number of rolls and skeins are pressed 
in shape mostly with a hand press. Figure 69 shows one of the latest hydraulic 
presses on the market for which great claims are made by the maker, the 
Scranton Silk Machine Co.: Where girls are used as bundlers either power or 
hydraulic presses should be used. 


LACING NEEDLES 


Fig. 66 Fig. 67 


LACING HORSE 


Fig. 68 
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BUNDLING PRESS 
Fig. 69 


PART III—CHAPTER XVII 


THROWSTERS’ REPORTS 


There is a great variance in reports made by different throwsters on the 
working qualities, evenness and cleanness of the same silk. There appears to be 
an impression amongst some throwsters that an adverse report questions their 
ability to judge silk or handle it properly and that it may lead to disputes with 
raw silk brokers; there is a tendency then to make the report represent what the 
grade of silk calls for instead of its actual working qualities. More often the 
matter is left to the forepeople, who, in making an inspection for cleanness and 
evenness, simply hunt until they find something and then stop; the very fact 
that the best of silk has defects of all kinds and‘that it is the relative number in 
the silk that indicates whether the silk is clean or unclean is not realized by the 
average mill foreman. 


There is a great difference in silk of the same chop, one lot being clean and 
even and spinning very well, while the next lot of the same chop may run just 
the opposite. Throwsters as a rule are not in a position to grade silk and should 
not be expected to do so; they can only be asked to report what they find, and 
this report should be made by a uniform method so that a manufacturer having 
silk thrown by different throwsters may know definitely that the report repre- 
sents actual conditions of the lot and is not to be governed by a difference in judg- 
ment at the different mills. 


There are throwsters who report the working qualities of each department, 
but on account of the combination process this is no longer possible: a very 
thorough investigation of the subject covering many years on single and combina- 
tion process shows that the first spinning process on organ gives a truer report 
on the working qualities than any other department in the mill, and as this pro- 
cess is to be found in both single and combination processes it makes possible a 
uniform report, not only on the working qualities, but also on the evenness and 
cleanness. Mr. Rosenzweig’s several articles in the Silk Journal and my ad- 
dress before the first Silk Convention at Paterson show that it is the extremes 
in silk that cause the trouble in throwing and weaving, and while many of the 
defects in raw silk go through the first spinning without breaking down, the 
relative number I found true to the general evenness or cleanness of the silk, so 
that whilst an absolutely true report is not gained it will be found to answer the 
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purpose fully for what can be expected from a throwster report. My recom- 
mendations are that on organ the report cover the Strength, Color, Evenness, 
Cleanness, Winding break test or Count, and a Break test or Count on first spin- 
ning either single or combination process. On tram the same as organ, except 
that the breaks be made on doubling, on the single bobbin, either the ordinary 
Jack pin or 5B. That all of them be based on 300,000 yards single thread; that 
the Evenness and Cleanness be taken from the First spinning break test and 
be conducted as follows: | 

First make a break test on First spinning using blank form 70; use a regular 
spinning part and run it from one to three hours, the longer the better; in no case 
make test on less than 300,000 yards or about a pound of 14/16 denier silk. 
At 12,500 spindle speed sixteen turns per inch, it takes 230 spindles one hour to 
spin 300,000 yards. 

Yds. per hr. = 

12,500 (spindle speed) X 60 (min. per hr.) = 1302 


16 (turn per inch) 36 (in. per yd.) 
300,000 


To produce 300,000 yards = = 230 hrs. 1 spindle or 230 spindles 1 hr. 


1,302 
Hence the breaks per spindle hour X 230 = the breaks per 300,000 yards 
at 16 turn, which we will call X breaks. 


For other speed and turn see table following. 
The following tables show the spinning qualities classified for evenness: 


Spinning breaks due to fine ends. 
Class. Breaks Per X Yards on 300,000 Yards. 


Very Good 4 and under 
Good 5/6 
Fair 7/8 
Only Fair 9/10 
Poor 1ivi2 
Very Poor Over 12 
Form 70 


First Time Spinning Test. 
Cleanness classified by breaks due to all defects except fine ends. 


Class. Breaks Per x Yards. 
Very Good 8 and under 
Good 9/12 
Fair 13/16 
Only Fair 17/19 
Poor 20/24 


Very Poor Over °25 
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Tram Doubling Test. 


Evenness classified by breaks due to fine ends. 


Class. Breaks Per x Yards. 

Very Good 5 and under 

Good 6/7 

Fair 8/9 
Only Fair 10/11 

Poor . 12/13 
Very Poor Over 13 

ora BREAK TEST 
FIRST TIME SPINNING 
Date. L9G 


Lot No. Serle Stock : 

Time test startea_ DFM Stoppea_ sf LY 
Turns__/4 _ Spindle speed__ Za. 60 
Seearks DLES 360 


Auk = Ho 


Breaks 
300000 
yards. 


Lat Het A Ht EH LT 7 


4 a ai fi ‘ 4 e 


Total LES) we 
aie eh oe 
Mex 82, 70F0 ~o¥bax ayo spy; ow 
Bio x 34 ra = WJ3X% Py0 © dt. 7 Coll 99 
Tram Doubling Test. 


Cleanness classified by breaks due.to defects other than fine ends. 


Class. Breaks Per x Yards. 
Very Good 5 and under 
Good 6/7 
Fair 8/9 
Only Fair 10/11 
Poor 12/13 
Very Poor Over 13 
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On Columbian Doubler use the following rule to determine the breaks per 


300,000 yards: 


With Doubler bobbins having head 214” diameter, barrel 114”, average cir- 
cumference 6.283”—Friction Roll 168 R. P. M. 78 thread yards per minute, multi- 
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ply breaks per single hour single thread by 64. Friction roll 140 R. P. M. multi- 
ply breaks per single hour single thread by 77. 


Rule and formula to calculate breaks per*300,000 or x yds.:—One turn per 
inch, 1,000 spindle speed in one hour produces 1,667 yards. 


To produce 300,000 yds, will take as many hours as 1,667 is contained in 


300,000 or 180. Therefore, 180 times breaks per spindle hour—breaks per 300,000 
yards. 


Formula: ; 
300,000 = yards per X pounds 
1,667. = yards spun in 1 hour on 1 turn on 1,000 spindle speed 
Sp. = Spindle speed 
T, = Turns 
Abe = Yards to turns at 1,000 spindle speed 
YTS. = Yards to turns at respective spindle speed 
X. © = Rule X breaks spindle hr. for breaks 300,000 yards 


1,667 = YT. X Sp. = 300,000 = X 


cL VIS 
Example :— 1667 — = 1.66.7 X 6,000 = 1,000,300,000 
—. = 300. 
10 1,000 
Table Per X Yards. 


Multiple table by breaks per spindle hour gives breaks per 300,000 or X yards. 
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Table of Multiples, which multiplied by the breaks per spindle hour gives breaks 
per 300,000 or X yards. 


es eae ioe 
Visser | allele 


: 


jaz | 209 | 

jase | aso [186 | 0 
12500 ise | 172 | 

ase | 202 | 166 | 100 |196 | 200 
ass | 245 | aso | x75 [20s | 200 | 
faze | 20x | 264 | x67 [200 | 155 [206 | ar | : 
jaz | ase | 140 | xen | 205 | aos [aoe | ean | 225 | 230 | 207 
[sooo [20 | x32 | sas | ase | aso 270 [aon | 200 | ze | 229 | 240 


On 5B use spindle speed and turns as per table; e. g. take the test shown on 
sample blank, we find the test three hours at 12,000 spindle speed at sixteen turns. 
Multiplying the hours by the number of spindles we have the time of one spindle 
in hours; this divided into the total breaks-due to fine ends give the breaks for one 
spindle one hour and on 300,000 yards would equal 240. See table for sixteen 
turns 12,000 speed or twelve breaks per X yards; the other defects = 25 per X 
yards; this according to table would show the Evenness as very poor, and the 
Cleanness, poor. — 

Raw silk defects come very irregular; the less the number the more irregular, 
the greater the number the more regular. Therefore, one of the first things to 
be considered in testing is the minimum amount of silk that must be tested or 
inspected to give true results. 

I have found that 60,000 yards is the minimum amount that holds true to 
working results. A full bobbin two inches diameter exposes about twenty-five 
yards to view; to examine 60,000 yards would take 60,000 = 2,400 bobbins. This 
shows that to inspect the bobbins is not practical. I admit that the average 
intelligence of spinners is such that they cannot all be trusted to make break 
tests, but I have found that with illustrations showing the different defects there 
can always be found a few hands who will do the work properly, and even though 
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they do misname a few it means no error in the final result. Where the depart- 
ment is small the foreman will probably prefer to run the test himself. 

Strength. One of the essential qualities of an organ is strength, which is to 
be classified according to the tenacity table given’in Chapter VI. A throwster can 
hardly be expected to make tenacity tests for the benefit of his patron, although 
some of the advanced throwsters do it as an accommodation. This is not alto- 
gether necessary to get true strength report, although a few tests must be made to 
get the various classifications correct. When flyers are used on second spinning, 
this department shows weakness in the thread by the excessive breaks, and it also 
may be observed in the first spinning process by careful observations and com- 
parisons. Of course fine ends must not be taken as weakness. 

A convenient form of Reports is given by Form No. 71. 


STANDARD THROWSTERS KEPORT 


pate_%2n/(/8 


JOHN DOE & COMPANY 


Slightly uneven 
Very uneven 


Only fair 
PODE, apie 


Very poor 


WORKING QUALITIES 


Winding count_ 3O First spinning count_3 7 


REMARKS: (Note here which defects predominate when 
evennese and cleanness are under good.) 


JOHN DOE & COMPANY 


por FS: 


PART III—CHAPTER XVIII 
TH ROWSTERS'’ CLEARANCES 


There are five conditions affecting throwster clearances. First, The gain 
of weight in soaking. The conditions affecting the absorption or amount of 
emulsion retained by the raw silk in soaking are: 


The acidity and nature of silks, the acidity of oil and soap. 
The volume of soaking solution, or the amount of water used. 
The per cent of sericin or gum. 
The length of time soaked. 
The openness of skeins and method of putting silk in tub. 
The size of silk about one-third of one per cent increase to every denier 
finer than fourteen. ) . 
G. Temperature of soaking bath: maximum take-up at eighty-five degrees 
F.; seventy-five degrees F. shows seven per cent less; ninety-five degrees F. 
shows ten per cent less. Hard nature Japan and China excepted. 
H. The hardness of water. 
I. The time and speed of whizzing. 
Second. Moisture in mill. 
Third. Friction losses in mill, from one to three per cent., depending on the 
nature of emulsion, method of throwing and evenness of soaking. 
Fourth. The amount of waste made in throwing. | 
Fifth. Mixtures of silk. 
Sixth. The integrity of mill superintendents. 
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The nine conditions affecting absorption in soaking show the need of uniform 
and careful methods in the soaking process. The common practice of guessing 
at the amount of soap, oil, borax and water instead of carefully measuring same, 
feeling for the temperature instead of using a good thermometer, using hard 
water, particularly when of a changeable quality, instead of softening same, soak- 
ing skeins unopened, allowing the emulsion to stand and putting in silk before first 
stirring same, are responsible for many mysterious boil-off certificates from the 
conditioning house and private boil-off tests, which the throwster can possibly 
trace to one or more of the haphazard methods named. 


Under absorption, chapter eight on Soaking, a variation of from two to twenty 
per cent is shown on an oil soaking in the same tub which was reduced to a 
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variation of but four per cent when the emulsion was sprayed on the silk. On an 
emulsion of one per cent soap and four per cent oil the variation was reduced 
from six per cent with the immersion method to one per cent. with the spraying 
method. : . 

Friction losses. The more uneven the absorption, the greater are the friction 
losses, as the outside of the skein having a heavy coating of oil and soap loses 
-a larger per cent than that having only a slight absorption. A considerable 
amount is lost in handling the skeins in winding room. 


Doubling with plush tension also robs the thread of more oil than the por- 
celain and wire tension. 


Moisture. It is a common occurrence in spring to have the reels increase in 
weight four per cent over night when warm weather sets in with its humid atmos- 
phere and heat is kept off mill day and night, and the reels lose a like amount in — 
fall when changing from warm humid weather to dry windy and cool weather with 
heat on mill day and night. Mills having no humidifying system, which clear 
with a gain of from one to two per cent in summer time will show on the same 
soaking absorption a loss of from one to two per cent during the fall and winter 
months. This dry condition causes the silk to become brittle. 


To overcome this and make the silk ductile, or pliable, it-is customary in 
mills having no humidifying system to soak more heavily during the fall and win- 
ter months. This practice has been frequently misjudged as being done to cover up 
excessive waste. Those having humidifying systems can save this extra soaking, 
but they must be on guard to avoid excessive gains due to moisture settling out 
on silk when rooms idle at night are permitted to get too cool. 


Waste. The waste made in throwing two thread organzine is in proportion 
to the breaks; on tram in proportion to the breaks and thread. 

On two thread organzine, single process, the following rule serves as a basis 
for waste with experienced help: Winding count times 1%; first spinners breaks 
per 300,000 yards times 1%. Doubling breaks per 300,000 yards, single thread, 
times 7. Second time breaks per 300,000 yards two thread, times 2. Reeling 
00.10%; floor and bobbin, all department, 00.15%; unknown, that carried out or 
destroyed, 00.15%. Silk lost in boiling off raw silk 00.10%. The following table 
was compiled by these rules: 

Two Thread Organzine 
Class silks running very well. 
W itiding count 22-10 32, wastes, oe ncw oes sae ree 00.33% to 00.48% 
First ‘spinning breaks 16, wasté....oi......-..5 00.24% — 00.24% 
Organ doublers breaks 4 single thread, waste... .00.26% — 00.26% 
Second spinning breaks 13, double thread waste.00.26% — 00.26% 


Reélers “average =. -kewkies oe ei ee 00.10% — 00.10% 
Flodr dnd bobbia: average: ..2.. eae seer. 00.15% — 00.15% 
Unknown average... soca cna eee eee 00.10% — 00.10% 
Lost*in tonditioning raw silk c.s. see ee ee 00.10% — 00.10% 


ORAL ei a ain che Saha oe EN OR Rear r.... 156% — 1.71% 
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Two Thread Organzine 
Class silks running well: 


Winding count 32 to 46, waste..........66- as 
First spinning breaks 17 to 21, waste........... 
Organ doubler breaks 5 to 6, waste............ 
Second” spinning 14:ta 20, Wastes. icc cue cet dene 
Heelers. ots. Pee EN Ee ee er ee ee 
PGOlie AUG MOD Ihde Aes sence gis a's Wied ya Sak cmmme 
PHI CLOG mera: Se ne ane Pater ase qmee oy @ sya tints 
Loss in conditioning raw silk.............000 

2 SUEY Ce orca arg Rare Pre Med a Rome ee ot a 


Two Thread Organzine 
Class, silks running fair: 


Windeno earl: 47 40)02,1 WabtGscts ces sme seo nn 
Pistsspinnine breaks. 22 to 26, WaStes o s..00 +00 <%= 
- Organ doubling breaks, 7 to 8, waste............ 
Second spinning breaks, 21 to 24, waste......... 
FP@CIETS CAVETARC “WASTE. nv vies acs.crla fh 8 ede Seale 
Floor and bobbin average waste .....0...seee0: 
Linlsiows advetage WaAStO ai. os stie<x's << o wisle sie's ots 
Loss in conditioning raw silk waste............ 


Two Thread Organzine 
Class, Silk running poor: 
Wiinditis Count 62.16 82, waste. ozs eee anc ted ae 
First spinning breaks 26 to 39, waste.........06. 
Organ doubling breaks, 10 to 20 waste.......... 
Second spinning breaks 24 to 37, waste........:. 
ESE OE Te ural Peal cei So ky Sar gs Me au? eM eet 
Fiodr 200 BODDINVAVEFAPS: 2c. lc Sec we eee eure 
Wie ROG aero Ces coe sie kee seks ieee teas 
Loss in conditioning raw silk waste............«% 


“ 00.32% 
“ 00.42% 
“ 00.40% 
“ 00.10% 
00.15% 
00.10% 
00.10% 


2.28% 


00.70% to 00.93% 


00.33 % 


00.20% 
00.30% 


3.20% . 


“ 00.49% 
“ 00.55% 
“ 00.48% 
“ 00.20% 
“ 00.30% 
“ 00.10% 
“ 00.10% 


3,15% 


to 01.23% 
“ 00.58% 
“ 01.40% 
“ 00.74% 
“ 00.20% 
00.30% 
00.10% 
00.10% 


4.65% 
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Several years of close investigation show that each department cleans and 
perfects the thread to a certain extent; silk spinning poor, generally doubles a 


class better or fair; on second spinning runs still better or “well.” 


This shows 


that a relation exists between the amount of waste made in throwing an organzine 
and the first time spinning breaks, and that from the sum of the winding and 
first spinning breaks the amount of waste and throwing costs can be closely 


estimated. 
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On 5C spinning the waste is about the same as single process spinning, as 
on every end tied up there are always two threads. 


Table of Waste Made in Throwing Trams 


2 Thread Class Very Well 14.34% Poor 3.27% 
3 < 9 a . 150%...4 «365% 
4 s He 4 160% ti“ 8.5200 
5 t u i) ae 175 0o) eee 
6 66 66 66 io 1.76% 6é 3.71% 
"4 66 “cs 66 66 1.80% 66 3.80% 
8 66 ty 66 66 1.83% 66 3.89% 


Mixture 


Can a throwster prevent mixtures? No, not as long as boys and girls make 
mistakes. Does it follow then that a throwster cannot return to the owner the 
proper amount of silk, less the actual waste made, and that the owner must take 
chances on his return? Not necessarily, so, as all throwsters have checking and 
follow-up systems by which they do check and correct mixture by separating 
out the mixture and returning same to respective lots. 


In view of the numerous conditions affecting throwsters’ clearances, how can 
a throwster know when he is returning to the owner the proper amount of silk, 
less the actual waste made? This is one of the perplexing problems of the com- 
mission throwster. First, there is the variance in the raw silk as to its nature, 
and working qualities of the same chop. I have thrown extras of the same chop, 
that on account of the change in its nature showed a variation in take-up of from 
forty to sixty per cent of the anhydrous solution used or showed a soaking gain 
of 2.75 per cent on lot one and 4 per cent on lot two; the waste was 1.75 per cent 
on the first lot and 2.25 per cent on the second. 


The clearance on these lots showed the following: 


Lot 1 
Invoice weight 100.00 Ibs. 
Soaking gain lot Alpe. 
102.75 Ibs. 
Actual waste Le fauibs 
Returned (1% gain) 101.00 “ 
102.75 Ibs. 102.75 Ibs. 
Lot 2 
Invoice weight A 100.00. Ibs. 
Soaking gain 74.00. 5% 
104.00. lbs... 
Actual waste 3.25 lbs. 
Returned (00.75% gain) 10075. 5 


104.00 Ibs. 104.00 Ibs. 
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The throwster reported lot 2 as running poorly but returned practically the 
same amount of silk; this put a discredit on the throwster’s report and aroused 
suspicion that he reported it running bad, to cover an abnormal waste, and soaked 
it heavier to hide the actual amount made. The facts, however, of the case are, 
as already shown, that lot 2 actually gained more in soaking and that the throw- 
ster was innocent of any bad practice. 


Case two. A manufacturer bought one hundred bales of chop A, which he 
sent to his throwster in ten bale lots.. Eight of these lots were practically alike 
and cleared with an average gain of one per cent. The eight lots ran well, the 
average waste made was two per cent.; the soaking gain average three per cent. 
We have then the following clearance. 


Invoice weight 100.00 Ibs. 
Soaking gain 300 
103.00 Ibs. 
Waste 2.00 Ibs. 


Returned weight (gain 1%) 101.00 “ 


103.00 Ibs. 103.00 Ibs. 


The ninth lot was of a hard nature and the soaking gain was only 1.80 per 
cent ; the lot had a great many fine ends and the actual waste made was three per 
cent. In addition to this while the lot was reeling the weather changed from 
humid summer conditions to dry windy cool weather, heat was kept on mill day 
and night and the silk dried out two per cent. The clearance showed: 


Invoice weight 100.00 Ibs. 
Soaking gain 1.80 “ 
101.80 Ibs. 
Waste : 3.00 Ibs. 
Dried out BANC cs 
Returned (Loss 3.20%) : 96.80 “ 


101.80 Ibs. 101.80 Ibs. 


It will be observed that the eight ten bale lots cleared with a gain of one 
per cent, while the ninth lot with a loss of 3.20 per cent or a difference of 4.20 
per cent. To convince a customer that the throwster had made but one per cent 
more waste would be a very difficult task without a combination conditioning and 
boil-off test. I might present a great many other conditions that frequently get 
together on a lot and cause a bad clearance which questions the integrity and 
ability of the throwster, of which he is entirely innocent. I presented these 
clearances to show that returns may vary as much as four per cent and yet not 
show any excessive waste, and that conditioning house returns showing a great 
variance between the actual waste made and the silk returned are within the 
possibilities of actual mill happenings. Before judging the throwster, one should 
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carefully inquire into the condition already named, also learn whether his mill is 
humidified or only partly humidified. Does he soak heavier in winter to make 
his thread more pliable and overcome the greater friction losses, thus serving the 
interests of his customer by decreasing the breaks and making less waste? 


I have no desire to shield the disreputable fhrowster who robs the customer 
sending high grade stock to make up the losses of those sending low grade silk, 
nor have I any sympathy for the customer who demands a uniform clearance the 
year round and forces the weak-kneed throwster to accumulate a surplus stock 
in summer to make up his winter losses; but I do want the trade to appreciate 
that the numerous conditions affecting clearance will at times give very myster- 
ious returns which may not show any excessive waste, and that the integrity of 
the men who have to déal with the clearance of the lots, is the vital question in 
selecting a throwster. I refute the statement that the throwsters are a bunch 
of crooks and challenge any business to show a higher percentage of honorable 
men. Don’t forget that one of the foremost advocates. of conditioning this 
country has ever had was a throwster (I refer to the late Henry D. Klots), and 
that many of the leading throwsters today prefer to operate on the one hundred 
per cent basis so as to avoid all disputes and annoyances. 


I do not mean to condemn. the practice of selling thrown silk on a specified 
boil-off, but desire to take this opportunity to show the necessity of it. The 
reason for heavy returns on hosiery trams and crepes is given in my article on 
special soaking. As to organzine, I desire to say that by referring to the con- 
ditioning house report you will observe that Japan raws boil off from sixteen to 
twenty-two per cent, an average of about eighteen per cent. A merchant selling 
thrown silks takes the risk of market advances, irregularities of chops, waste, 
raw boil-offs, unknown waste, labor troubles, etc. He must soak heavily enough 
so that his returns will show a safe average. Take the lots showing a raw boil-off 
of twenty-two per cent on which if he sells on a twenty-three per cent boil-off, he 
has but one per cent margin which will not cover his waste. A higher boil-off 
is not always intentional but frequently due to a greater absorption on the lot 
because of its peculiar nature and other conditions already named. We must 
keep constantly in mind that we can draw our conclusions only on averages and 
not on any one specific instance. 


Is it possible to clear by the skein? No, as a 13/15 denier silk may vary 
from one to ten per cent in yardage to the pound; then, too, different processes 
in throwing stretch the thread differently. 


Is there any known method that is absolutely true and by which a manu- 
facturer may know how much waste his throwster has made and when he is re- 
ceiving the silk actually due him? There is no absolutely true method, but the 
combination conditioning and boiling-off test, as made by the United States 
Testing Company, is true within one-half of one per cent, and this may be 
in favor of or against the throwster, depending on how he soaked his silk. 
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Boil-off tests are made twice on the same silk in which the soap is twenty- 
five per cent of the absolute dry weight. .When-a throwster uses an emulsion 
of ten per cent of soap and two per cent of oil, he gives the thread a slight strip- 
ping in soaking and when the .boil-off test is made the boiling off is more 
thorough than where the emulsion is made up of equal parts of soap and oil or the 
proportion of one soap to four oil. In other words, when a throwster uses an 
emulsion in which the oil does not neutralize the action of the soap on the silk 
gum or strips. off part of the gum, he gets the equivalent of adding that much 
more soap to the silk boiled off for him and for which he had no one else to 
blame. It must be remembered that all silk tests are not absolutely accurate and 
we must confine ourselves within certain limits and because of this the waste 
allowances must not be.too low. I have found two and a half per cent a fair 
amount. Several years of observations and tests convince me that the condition- 
ing house methods are reliable and the waste shown by their clearances closely 
follows that actually made in throwing. 

I desire to condemn strongly the practice of selecting a few skeins for boil-off 
test and estimating the throwster waste by the result obtained. The facts given 
in this article should prove conclusively that this is a very unfair method and may 
be very misleading. 

Is it profitable to the owner to pay three and a half cents per pound for 
combination conditioning and boiling-off test? My advice to the manufacturers 
is do it, at least occasionally; it helps the throwster to a higher efficiency. 

To the throwster I would say, watch your soap, observe the methods named 
for proper soaking, watch your waste carefully, and you will find the combination 
method very satisfactory to work under. . 


The One Hundred Per Cent Theat Method 
_ By D. E. Douty of the U. S. Testing Co. 

The following is the “One Hundred Per Cent Throwing Method:” 

It is the opinion of many of the best informed men in the silk trade that the 
entire industry would greatly benefit if all throwing transactions were conducted 
on the basis which is herein explained. 

The One Hundred Per Cent throwing method, closely corresponding to 
what is known in Europe as La Grande Facon (equivalent to “the complete 
working out” or demonstration) is a method of adjusting the price to be paid for 
throwing, on a basis which determines the amount of waste made by the throwster 
for which he is required to pay at the thrown silk price. This: method of fixing 
throwing prices, which ascertains the amount of silk returned, and thus decides 
the real cost of the thrown silk, has been followed in Europe for many years. 
Experience has conclusively proved its value. 

Factors to be Considered. The waste made in throwing varies with the 
character of the silk in each lot, and as market values constantly fluctuate, it fol- 


lows that throwing prices may vary from time to time. The waste to be figured 
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on each lot is, therefore, also a matter for consideration. Silks of good quality, 
on account of the smaller waste made, regardless of their better working, should 
cost less for throwing than inferior silks. 

The throwster’s price must be sufficiently high to cover the value of the waste 
expected in throwing. s i . 

In settling the price to be paid for the waste, the owner and the throwster 
must agree on a fair value for the raw silk. 

Determination of Waste. To determine the exact amount of waste made, 
four facts are necessary: the conditioned weight of the raw silk, the conditioned 
weight of the thrown silk, the per cent of boil-off of the raw silk, and the per cent 
of boil-off of the thrown silk; therefore, the silk, both before and after throwing, 
should be tested at the Conditioning House. The throwster’s charge is based on 
the conditioned weight of the raw silk. 


Comparative Illustrations 

The following illustrations are presented to show the difference in the 
methods of figuring the throwing charges by the Old Method, by the One Hun- 
dred Per Cent: method, and by La Grande Facon adjustment. 

Modifications of the raw silk prices due to the terms of sale, have been 
purposely omitted, though these may be figured if desired. 

The figures used in the examples for prices and per cents of waste are not 
to be taken as an indication of the customs prevailing in the trade, but are 
selected for the purposes of demonstration only. 


Throwster’s Bill Under Old Method 
Baste (Example A.) 
Japan raw silk, for organzine, invoice weight 102.22 pounds. 
The invoice weight is assumed to be conditioned weight plus 2 per cent.* 
Price, $4.00 per pound conditioned weight, equal to $3.92156 per pound invoice 
weight. 
Price for throwing, 65 cents a pound on invoice weight. The throwster’s 
bill will therefore be: 
102.22 pounds at 65 cents, equals... .$66.44 
Deduct raw boil-off sample 
.22 pound at 65 cents, equals.. .14 


$66.30 
This reduction of the raw boil-off sample is made to bring example A to the 
same basis as the succeeding examples in which the raw boil-off sample is not 
sent to the throwster. 


_ “On the New York market, raw silks are sold actual weight, or invoice weight, or condi- 
tioned weight. Japan silks, China steam filatures, and Canton filatures, are also sold conditioned 
weight plus 2 per cent and China re-reels and Canton re-reels plus 2%4 per cent. 

Under the rules and regulations to govern transactions in the silk trade of the United States, 
approved by the Silk Association of America, as amended August 9, 1911, all silks may now be 
sold conditioned weight without any per cent of regain over the usual 11 per cent added to the 
absolute dry weight. 
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One Hundred Per Cent Method Calculation for Waste 

It will be observed that, under the Old Method, no mention whatever is 
made of the amount of waste expected to be made in throwing, the custom being 
that the owner of the silk takes this risk. 

Under the One Hundred Per Cent method, the throwster accepts the risk, 
and guarantees the return of the silk received, or its equivalent value, basing the 
throwing price on the per cent of waste expected in throwing (in this case taken 
at 214 per cent ). The method for determining the amount of waste follows: 


Subtract raw silk price, conditioned weight. .$4.00 


Fhrowimgs price” 2£. [Un SsTienaeiah sore a $0.7825 per pound 
Making the cost in this instance by One Hundred Per Cent method, on the 


conditioned weight basis, a sum of $0.1325 in excess Be the former price of 65 
cents on the invoice weight. 


Formula for Calculating One Hundred Per Cent Throwing Price 
To the raw silk price, conditioned weight, add 
The throwing price, conditioned weight, 
Divide this sum by 1.00 less expected per cent of waste, 
From this, subtract the raw silk price conditioned weight, 
Result is throwing price One Hundred Per Cent method. 


Throwster’s Bill on One Hundred Per Cent Method 
The ues now makes his charges as follows:. 
(Example B.) 


POO poundssat<pUWS20 eqtialsic ig .cas tvs teats oo aie bs $78.25 
Less 2% pounds waste at $4.00 for silk equals...... $10.00 
Less 2%4 pounds at $0.7825 for throwing equals.... 1.95 
2 pounds at $4.7825 for the thrown silk equals.. 11.95 
Making total charges by throwster.............: $66.30 


This is exactly the same charge as shown in Example A after the weight of 
the sample has been deducted. 

Thus at an agreed price of $4.00 for raw silk, with the Naowine: price by the 
Old Method at 65 cents, allowing 2%%4 per cent for waste, the equivalent price for 
throwing on the One Hundred Per Cent basis is practically 78 cents. 


Advantages of the One Hundred Per Cent Method 
1. The cost per pound of the thrown silk is known definitely in advance— 
after deducting raw boil-off samples—since the throwster pays for all the waste, 
allowance for which is included in the increased price for throwing. 
2. The weights of the raw and thrown silk and the loss by boiling off are 
definitely known, instead of being estimated or assumed, giving the clearance a 
mathematical accuracy obtainable in no other way. 
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3. The use of this method tends to produce a minimum of waste, as a direct 
loss to the throwster is the result of any waste made in excess of the amount 
expected. 


4. Both the owner and throwster proceed on a known basis regarding the 
weight of the silk at all stages where the wéight is affected, and both parties 
are on a mutually understood basis where their respective Hee can be accurately 
determined by mathematical processes. 


5. The conditioned weight and boil-off of the thrown silk being known, the 
manufacturer is able to order his weightings with greater precision. 


6. It is practically a scientific demonstration as compared with doubtful 
estimates. : 
Boil-Off Examples - 
Below are given some examples from actual tests of both raw and thrown 


silk, all five bale lots, combination tests, as made by the United States Testing 
Company. 


Pounds 
102.22 pounds reduced to conditioned weight, equals. .100.22 
Deduct raw hoil-off “samples: ses ae oe eee oe 74 
Silk sent to throwster, conditioned weight, raw......100.00 
Raw’ boil-off) 1840 per cent a ey oo eee eee 18.40 
Conditioned fibre weight of raw silk........é00.+..2 81.60 
Silk returned by throwster, conditioned weight 
CHLOE Hits ieee sone ike ae ee ee ee ee 103.00 
Thrown. boil-off -22./6- fer. cents 0 oc4 eke ae ee 23.44 
Conditioned fibre weight of thrown silk............ 79.56 
Waste: conditioned: fibrée-weight: 4c... «2. ee ee ee 2.04 


. The throwster is not charged with the weight of the raw boil-off sample, as 
this is not sent to him. 


Calculation for the Per Cent of Waste 


From the above figures the per cent. of waste may readily be calculated: 
The per cent of waste is equal to the proportion of the conditional fibre 
weight of waste, 2.04 pounds, to the conditioned fibre weight of raw silk, 81.60 


pounds, which equals 2.50 per cent (i. e., 2.04 pounds divided by 81.60 pounds 
equals 2.50 per cent ). 


The same result will be obtained if the per cent of waste is based upon the 
conditioned weight of the raw silk, in which case it is necessary to bring the 


conditioned fibre weight of waste 2.04 pounds to its weight as conditioned raw 
silk, 
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; Thus:— 


One pound conditioned raw silk, with a boil-off of 18.40 per cent contains 
.8160 pounds of conditioned fibre silk. 


Then.— ew 


2.04 pounds conditioned fibre waste divided by .8160 pounds gives its 
equivalent as conditioned raw silk, 2.50 pounds. 


The per cent of waste then, is equal to the proportion of the conditioned 
weight of raw silk waste, 2.50 pounds, to the conditioned weight of raw silk, 100 
pounds, which again equals 2.50 per cent (i. e., 2.50 pounds divided by 100 pounds 
equals 2.50 per cent ). 


Demonstration 


The throwing price under the Old Method being 65 cents, and the throwster 
having estimated that the waste made in throwing will be 2% per cent and 
having agreed upon the raw silk price, conditioned weight, at $4.00 per pound, 
a throwing price on the One Hundred Per Cent. method is figured in the follow- 
ing manner: 


' Expected waste 2% per cent. raw silk price; conditioned 


CURING hoe aise Ohne | SGiSae 5. es Mi tae eae oR Ce eotee $4.00 
Throwing price, conditioned weight (invoice weight price 

BS Senta: DING hos PEO CENT) oe cae cyaten es «Sk pres Paes .663 
Price-for 9734 per cent?.of one pound: 5 v.06. .6ss 065 sues $4.663 


The throwster, being required to pay for all waste, needs to ascertain what 
amount must be added in order to cover the cost of the waste, 2% per cent in 
this case. 


Therefore $4.663 represents the cost of 97% per cent 
of 1 pound, and $4.663 divided by .975 pound is the 
cost of 1 pound of raw silk when thrown.............. $4.7825 


Raw Thrown 
Cond. Boil- Cond. Boil- 
Weight Off Weight Off Waste 


Stock Lhs: Jo Lbs. % % 

Japans 670.98 18.19 693.70 id Phas: 0.83 
1 e-G70.4U 18:36 . .° 692.27 21.80 1.09 
s 687.46 19.70 699.81 22.25 1.44 
4 693.28 18.69 745.32 22.68 1.88 © 
634.86 19.12 651.95 aS 2.46 
Pi 680.81 18.24 | 691.34 22.18 3.35 
a 652.36 17.26 659.81 21.49 4.03 

Chinas 665.30 16.93 . 685.18 20.55 1.50 
- 553,52 17.34 567.80 255 2.65 
$ - 661.34 16.71 670.23 20.39 3.13 
fe 658.51 17.76 661.45 22.07 4.82 
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It is proper to state that, since the waste made in throwing is not known 
until the work is done, and the price for throwing must be quoted in advance, 
there is room for difference of opinion as to what waste should be figured on each 
lot. Some chance must be taken in the matter, and experience gained in practice 
will form a very safe guide. » 

The payment of the conditioning and testing charges is a matter for mutual 
arrangement. 

La Grande Facon 

A method of applying La Grande Facon principles as used in Europe may 
be stated as follows: 

The manufacturer and throwster agree upon a certain per cent of waste 
the throwster paying the manufacturer for any excess waste that may be made, 
and under reversed conditions, the manufacturer pays the throwster for saving 
any waste below the estimated per cent. This is on the principle that if the 
throwster expends extra labor to diminish waste he should be compensated for it. 

The following example will show an adjustment by the European method. 

Basis: 

Silk sent to throwster, conditioned weight, raw, 100 pounds. 

Price for throwing, conditioned weight, 65 cents per pound. 

Value of raw silk, conditioned weight, $4 per pound. 

Allowance for waste 2%4 per cent. _ 


Demonstration 
Throwing charge, 100 pounds, conditioned weight, at 
G5 Gents, GUUAIET Ofss ic nats But elee toe ee eatie a orate $65.00 
2% per cent. waste allowance on 100 pounds 
KOCUAIS's triad. old 5G theta woh aw emaad Hints 2.50 pounds 
Actual waste, conditioned weight.......... 1.25 pounds 
SAVING silt sWVORTO ee Gir ane ve mace aie. 8 aioe 1.25 pounds at 
SAOU torvrawt Sillky5 v5 Bree cn ose ie Se ioe. aie 5.00 
Total amount received by throwster.............006: $70.00 


To apply this method under the customs prevailing in America it is necessary 
to include the throwing cost in the price paid for waste, and to add 2 per cent 
to the throwing price to bring it to the conditioned weight plus 2 per cent. 

Thus:—100 Ibs. conditioned weight at....65 cents, equals $65.00 
Plas:.2 pent centtve lis. Seow hag set eeiG ae 013 cents, equals 1.30 


.663 cents, equals $66.30 
Waste saved 
1.25 pounds at $4.00 raw silk, 
0.663 throwing 


$4,663 equals $ 5.83 


On this basis the throwster receives, $72.13 


. 
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In case where waste made is 2% per cent, being the actual amount agreed 
upon, the throwster’s charge on 100 pounds, conditioned weight, multiplied by 
65 cents, equals $65, plus 2 per cent $1.30, making a total of $66.30, exactly the 
same as examples A and B. 


Advantages of La Grande Facon Method 


With the exception of paragraph 1, page 9, all the advantages under the One 
Hundred Per Cent method also apply. 

The cost of thrown silk can be closely calculated provided allowance is made 
for the weight of the raw boil-off sample and the agreed per cent of waste. 

No preliminary calculation of the throwing price is required. 

Under either the One Hundred Per Cent, or “La Grande Facon” method of 
adjustment, the amount paid to the throwster will vary with the actual quantity 
of waste made, the throwster paying the manufacturer for any excess waste while 
under reversed conditions, the manufacturer pays the throwster for saving any 
waste below the estimated percentage. 


Comparative Examples Illustrating Adjustment of Clearance Under 
One Hundred Per Cent. Method 


Example 1. 
100 pounds, at $0.7825 (based on waste of 
SG UO Fae ee ee Cee eee Cees $78.25 


Throwster’s expected waste 2.50 per cent. 
Actual waste made 2.50 pounds at $4.7825.. 11.95 


Under this method the throwster receives $66.30 
when the waste made equals the waste 


expected. 
Example 2. 
100. pounds, at $0.7825 (based on waste of 
ide) stsu55..tnes 440 & enlace ih is essa $78.25 


Throwster’s expected waste 2.50 per cent. 
Actual waste made 1.00 pounds at $4.7825... 4.78 


Under this method the throwster receives $73.47 
when the waste made is 1 per cent instead 
of the expected 2% per cent. 


Example 3. 
100 pounds, at $0.7825 (based on waste of 
GTN Matte caer c a Cage ate hs as $78.25 


Throwster’s expected waste 2.50 per cent. 
Actual waste made 4.00 pounds at $4.7825... 19.13 


Under this method the throwster receives $59.12 
when the waste made is 4 per cent instead 
of the expected 2% per cent. 
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The differences appearing in the throwster’s bills under the two methods are 
explained by the fact that the cost of the waste made in throwing (i. e.., 2% per 
cent ) is included in the One Hundred Per Cent throwing price, but not in La 
Grande Facon throwing price. 

To account for the differences divide the gaw silk price $4.00 plus the throw- 
ing price $0.663, total $4.663, by .975, which equals $4.7825. Subtract from this 
$4.663 and $0.1195 is the remainder. 

It will be seen that under either method the result is approximately the same. 


Comparative Examples Illustrating Adjustment of Clearances Under La Grande 
Facon Method 


‘ Example 1. 
100 pounds at $0.65 plus 2 per cent equals... .$66.30 
Agreed waste allowance 2.50 per cent. 
Actual waste made 2.50 pounds. — 


Under this method the throwster receives... .$66.30 
when the waste made equals the waste allowed. 


Example 2. 


100 pounds at $0.65 plus 2 per cent equals... .$66.30. 
Agreed waste allowance 2.50 per cent which 
on 100 pounds equals 2.50 pounds. 
Actual waste made 1.00 pounds. 
Credit waste saved 1.50 pounds at $4.663...... 6.99 


Under this method the throwster receives... .$73.39 
when the waste made is 1 per cent instead of 
the agreed 2% per cent. 


Example 3. 


100 pounds at $0.65 plus 2 per cent. equals. . .$66.30 

Agreed waste allowance 2.50 per cent which on 
100 pounds equals 2.50 pounds. 

Actual waste made 4.00 pounds. 

Debit extra waste..1.50 pounds at $4.663.... 6.99 


Under this method the throwster receives... .$59.31 
when the waste made is 4 per cent instead of the 
agreed 24 per cent. 
A simple description of the method may, however, assist in understanding 
the more complete discussion found in the pamphlet. 
There are two fundamental principles involved in the Hundred Per Cent. 
Method. 
First—The throwster is responsible for the amount of waste which he makes 
and his price per pound for throwing is made with the understanding that he 
pays for the waste. 
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The first principle requires that the conditioned weight and boil-off of both 
the raw and thrown silk should be accurately known. The raw silk must there- 
fore be sent to the Conditioning House before shipping to the throwster and the 
thrown silk must be returned by the throwster to the Conditioning House before 
shipment to the manufacturer or dyer. 


The throwster’s charge is based upon the conditioned weight of the raw 
silk and he should therefore be furnished with a copy of the conditioning and 
boil-off certificates. 

On a five-bale lot at least two bales of the raw should be conditioned and 
the remaining three bales shirt weighed. One boil-off taken from the two con- 
ditioned bales will furnish a reliable value for the raw. All of the thrown should 
be sent to the Conditioning House and at least two conditionings and two boil- 
offs made upon bundles selected by the Conditioning House. These tests will 
make it possible to compute the clearance upon the clean fibre basis. Each con- 
ditioning costs $1.50, each boil-off $1.00 and the shirt weights 25c. per bale, the 
whole test as outlined therefore consisting of four conditionings, three boil-offs 
and three shirt weights amounts to $9.75 or about the value of two pounds of 
thrown. The five bale lot when it is complete represents an investment of 
approximately $3,000 and a variation of only two pounds (0.3%) in 650 pounds 
either in the moisture, soap and oil or waste will pay all costs of testing. 


The method of computing the clearance can be illustrated best by taking an 
example involving 100 lbs. of raw silk, conditioned weight. 

Suppose the following conditions: 

100 lbs. raw silk, conditioned weight— 


Costrof-taw silk per poutid: «25 oes ibe ae ke $3.75 
Cost of throwing per pound........ Sah Paar 75 
Cost of.thrown. silk per pound..<.....0...s.% $4.50 
Throweter’s bil; A00 Ibs. G75 cts... here ces $75.00 
100 lbs. thrown silk conditioned weight returned— 
Raw? boil-offe.s 2? Te At OTS 18.50% 
Throw DOU-Bi. ee bos ce hua tation was . 20.50% 
Therefore, 
Cond, wt. Boil-off Fibre weight 

POA re ce cess 100 18.50% 81.50 Ibs. 
UK OWIA yo sha 100 20.50% 79.50 Ibs. 


i GE Fale Wee ere rd aoa ea oy fe ML 2.00 Ibs. 


Two pounds clean fibre of waste out of 81.50 lbs. of clean fibre equals 
2.45% of waste. 
2.00 
i. e. ——-X 100=2.45% 
81.50 
Therefore a waste of 2.45% on 100 lbs.=2.45 lbs. gum silk. 
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The throwster’s bill has been charged for the full amount of raw silk 
received and if he had made no waste he would have returned 102.45 Ibs. thrown 
silk. The thrown silk is worth $4.50 per pound. 


100 Ibs. @ $0.75=$75.00 
2.45 Ibs. @ $4.50= 11.02 


Throwster receives $63.98 
and keeps the 2.45 lbs. of waste. 


Advantages of the One Hundred Per Cent Method. 


“Ist. The cost per pound of the thrown silk is known definitely in advance— 
after deducting raw boil-off samples—since the throwster pays for all the waste 
allowance for which is included in the increased price for throwing. 

“2nd. The weights of the raw and thrown silk and the loss by boiling off 
are definitely known, instead of being estimated or assumed, giving the clear- 
ance a mathematical accuracy obtainable in no other way. 

“3rd. The use of this method tends to produce a minimum of waste, as a 
direct loss to the throwster is the result of any waste made in excess of the 
amount expected. 


MADE BY 


SCRANTON SILK MACHINE CO. 


SCRANTON, PA. 
—PAT. APPLIED FOR— 
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SCRANTON SPINNER CHART. 
Fig. 72 
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“4th. Both the owner and throwster proceed on a known basis regarding 
the weight of the silk at all stages where the weight is affected, and both parties 
are on a mutually understood basis where their respective rights can be accur- 
ately determined by mathematical processes. 

“Sth. The conditioned weight and boil-off of the thrown silk being known, 
the manufacturer is able to order his weightings with greater precision. 

“6th. It is practically a scientific demonstration as compared with doubtful 
estimates.” 


BUILT BY 


SCRANTON SILK MACHINE CO. 


MANUFACTURERS 
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SCRANTON, PENNA. 
PATENTED JUNE 9, 1914 
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The counting wheel contains 100 
teeth. With reel fly 44” circumfer- 
ence one revolution of the wheel 
equals 5000 yds. One tooth equals 
50 yds. Before starting the reel run 
the counting wheel back until the 
lug on the back of the wheel strikes 
the lug on the wheel stand. Then if 
it is desired to reel 5-10-15 or 20 
thousand yards, set the pointer at 
zero on the edge of the wheel, then 
set the knock off finger to the num- 
ber of yards required. The gradua- 
tions for this finger are 1, 2, 3, 4, 
the revolutions of the wheel. Should 
it be required to reel between the 
above numbers, 16,500 yards for ex- 
ample, set the knock off finger’ on 3, 
which equals 16,500 yards, then 
swing the pointer to graduation 30 
on the rim of the wheel. These 
graduations represent the number of 
teeth. Graduation 30 equals 1500 
yards. See that the pointer and 
knock off finger are fastened secure- 
= ly. Then raise the signal so as to 
pal edit Mt allan leit Md engage the latch below the counting 
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WITH 44 REEL SLY 
THIS COUNT WHEEL CONTAINS 100 TEETH 
ONE TOOTH = 50 Y'OS, ONE REVOLUTION. = 500 


Fig. 77 


To set the Count Wheel for 5000—10000—15000 or 20000 
yards. Set the index finger 6K-31 with the pointer at zero 
and fasten same securely. Then run the count wheel out 
onthe screw stud until the index finger 6K-31 engages the 
knock off finger 6K-34, sufficient to release the signal 6K-55 
and allow same to drop. Note the location of the count 
wheel at this point and turn the wheel back on the stud one 
revolution for every 5000 yards. Then adjust the stop bolt 
to engage the plunger in the count wheel at the number of 
revolutions desired. 


To reel between the yardage stated above, for example, 
take 6000 yards which equals 120 teeth of the count wheel. 
Set the index finger 6K-31 with the pointer at 20, which . 
designates the number of teeth required in excess of one 
revolution. Then run the count wheel out on the stud to 
release the signal. Note the position of the wheel-at this 
point and run it back one revolution and 20 teeth and ad- 
just the stop bolt to engage the plunger in the wheel. 


PART III—CHAPTER XIX 
HUMIDITY* 


_ Definition: Humidity is the water vapor (or moisture) mixed with the air 
in the atmosphere. It is now an accepted fact that the water vapor is simply 
mixed with the air, and is entirely independent of the presence or absence of 
it. The weight of water vapor a given space will hold is entirely and only de- 
pendent on the temperature; that is, the amount of vapor is exactly the same 
whether the air is present or not. The air therefore simply affects the humidity 
by its temperature. 

Water vapor does not spread so rapidly in air as in a vacuous space, as a 
certain amount of time is required for its diffusion 


For example: Suppose that we have a vessel of one cubic foot capacity, 
and that in this vessel is a perfect vacuum, and that it is placed in a room main- 
taining exactly and constantly a temperature around the vessel of seventy degrees. 
Now, if four grains of water are inserted into this chamber, it will rapidly evapor- 
ate, and this space will then have a relative humidity of fifty per cent. This 
vapor would fill the vessel, but if one cubic foot of perfectly dry air at atmospheric 
pressure was forced into the vessel containing the water vapor it would be found 
that the water vapor and air would so mix that the pressure in the vessel would 
still remain at atmospheric pressure and both gases would be contained in the 
space originally occupied by one. : : 


Use Of Terms. While the above is the accepted theory among scientists, 
and is really the only theory on which all of the phenomena of evaporation of 
water can be fully explained, still it is the common usage to consider that “air 
absorbs moisture.” It was, therefore, considered best in submitting this pub- 
lication to waive claims on scientific exactness of terms in favor of common 
usage. Use will be made of the accepted terms, namely, “the absorption of water 
byeair, cor “saturated air” 


Absolute Humidity: Absolute Humidity is the weight of a cubic foot of 
water vapor at a given temperature and percentage of saturation, and is usually 
expressed as grains per cubic foot. See Hygrometrical table for the amount of 


*By J, I. Lyle, M. E., Past President, American Society of Heating and Ventilating Engineers. 
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water vapor per cubic foot at different temperatures and percentages of satur- 
ation. 


Relative Humidity: Relative Humidity is the ratio of the weight of water 
vapor in a given space to the weight which the same space will hold when fully 
saturated at the same temperature, and, of cotitse, is expressed in percentage. 
Under normal conditions the external air has a relative humidity varying from 
fifty per cent to seventy-five per cent of full saturation, and an absolute humidity 
depending upon external temperature. When the relative humidity is much 
above or below these limits ill effects are experienced. The higher the temper- 
ature the more noticeable is the effect of moisture deficiency. 


Dew Point: Dew Point is the temperature at which saturation is obtained 
for a given weight of water vapor. In other words, the dew point is the temper- 
ature where any reduction in temperature would cause condensation of some of 
the water vapor in form of dew particles. Any amount of moisture must have 
a dew point, for the temperature can always be so lowered that condensation 
must take place by any further reduction. 


Measurement Of Humidity: The quantity of moisture mixed with air under 
different conditions of temperature and degrees of saturation may be measured 
in several ways. Probably the most convenient of all methods, and the one 
generally employed, is to observe the temperatures of evaporation. This is the 
difference between temperature readings of the wet and dry bulb thermometers. 
Stationary thermometers in relatively stagnant air will not give accurate results. 
It is necessary that the thermometers be in a strong current of air. 


Dry Bulb Thermometer: The dry bulb thermometer should be an accurate 
instrument, preferably having the divisions marked on the glass tube of the 
thermometer. It should not be placed too close to the wet bulb, thereby pre- 
venting its being affected by the moist and cool air around the wet bulb. 


Wet Bulb Thermometer: The wet bulb thermometer, which gives a de- 
pressed reading in proportion to the evaporation therefrom, should be covered 
with soft muslin drawn tightly and neatly over it and thoroughly wetted in 
clean water. Clean muslin should be used, as the evaporation of the water will 
soon leave in the meshes a small quantity of solid matter which stiffens it and 
prevents its ready absorption of moisture. 


Hygrophant: There are various forms of stationary thermometer instru- 
ments on the market, any of which will give very accurate results if the air is 3 
agitated around them by means of a fan of some type, and if the wet and dry 
bulbs are not too close to each other. Fig. 79 shows one type of these instru- 
ments. 


Hygrodeik: While the hygrophant is the most common instrument used, 
the hygrodeik is very convenient (Fig. 80), as the relative and absolute humid- 
ities can be read direct from the curves without further calculations. 
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The Sling Psychrometer: This instrument consists of a wet and dry bulb 
thermometer provided with a handle, as shown in Fig. 81, which permits of the 
thermometers being whirled rapidly. This instrument is convenient to use, as it 


HYGROPHANT 
Fig. 79. 


HYGRODEIK - 
Fig. 80 


may be carried about a room or building by an observer and readings taken easily 
and rapidly. This is probably the most accurate instrument in general use, and 
is the one used by the United States Weather Bureau. 
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Relation of Wet Bulb to Dry Bulb Temperature: A careful study of the 
government psychrometric tables will show that the ratio of wet bulb temperature 
rise to dry bulb temperature rise is practically constant for any given percentage 
of humidity. For any range of temperature, for example, at seventy degrees and 
sixty per cent humidity, the wet bulb depression is nine degrees, and for each 
degree rise of the dry bulb the wet bulb must rise .876 degrees in order to main- 
tain the humidity constant at sixty per cent. Similarly at seventy degrees, eighty 
per cent humidity, the wet bulb depression is four and a half degrees, and for 
each degree rise in the dry bulb there must be a corresponding rise to .94 degrees 
in the wet bulb in order to maintain constantly eighty per cent of humidity. 


Relation of Dry Bulb, Wet Bulb and Dew Point: The relation between the 
temperature as shown by dry bulb and wet bulb thermometer, and their relation 
to the dew point should be thoroughly understood by those expecting to become 
at all familiar with the requirements for the control of humidity. 


Dew point, as previously stated, is the temperature at which saturation is ob- 
_ tained for a given amount of water vapor. In other words, the air is at the dew 
point when it contains all the moisture that it will hold at a given temperature, 
and when it is impossible to get the air to absorb more water vapor without 
raising the temperature. When the air has been reduced to the dew point it will 
be noted that both wet and dry bulb thermometers register exactly the same. 
For instance: Air at fifty degrees temperature and one hundred per cent satura- 
tion will contain 4.076 grains of moisture per cubic foot. Under this condition 
the dry bulb thermometer and the wet bulb thermometer will both register fifty 
degrees. If, however, the air is heated, both thermometers will rise, but the 
wet bulb temperature will rise more slowly. 


The following table shows the relative wet bulb, dry bulb and dew point 
temperatures in the above sample of air, if heated to the temperatures given: 


Relative 
Dry Wet Dew Grs.of Humidity or 
Bulb Bulb Point Moisture Per Cent. 
Deg. Deg. Deg. perCu. Ft. Saturation 


50 50 50 4.076 100 
56 53 50 4.076 80 
60 5414 50 4.076 70. 
65 57 50 4.076 60 
70% 59 50 4.076 50 
VIA 62 50 4.076 40 
87 65 50 4.076 30 


There are slight errors in the above figures owing to the fact that the expan- 
sion of the air and vapor has not been taken into account, but as this is small, it 
may be neglected. 


It will be noted that there is very much smaller rise in the wet bulb temper- 
ature than in the dry bulb, and that the dew point remains constant throughout. 


. 
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For example: When the dry bulb temperature is at sixty-five degrees, or a 
rise of fifteen degrees, the wet bulb has risen to fifty-seven degrees, or an increase 
of seven degrees. This gives a difference between the wet and dry bulbs of 65° 
—57° = 8°, which corresponds to sixty per cent saturation. As the dew point 
and the amount of moisture per cubic foot bear a definite relation to one another, 
there being no change in the amount of moisture, the dew point remains un- 
changed. 


Dew Point and Dry Temperatures: The relation of the dew point to the dry 
bulb temperature is both interesting and necessary to understand the methods 
of controlling humidity. This relation can be best illustrated by the following 
tables: 


1. Grains of water vapor per cubic foot held by an air when saturated at 
several temperatures. _ 


Degrees Grains 
63 6.35 
68 7.48 
73 8.78 
78% 10.11 
82% - 11.80 


As the air is saturated, the temperatures given are the dew points for the 
various amounts of moisture. It is well to bear in mind that any given number 
of grains of moisture per cubic foot has a fixed and definite dew point or temper- 
ature of saturation. 


2. Grains of water vapor per cubic foot held by air at eighty per cent 
relative humidity at several temperatures. 


Degrees Grains 
70 6.38 
i> ee 7 7.49 
80 8.74 
85 10.19 
90 11.83 


Now compare the weights given for the first temperature in each table. We 
find that air eighty per cent saturated at seventy degrees holds 6.38 grains per 
cubic foot, and that air at a dew point of seven degrees lower, or sixty-three 
degrees, holds 6.35 grains, or practically the same amount. 


By comparing the others in succession it will be found that air at eighty 
per cent. saturated holds the same amount of moisture per cubic foot as air ap- 
proximately seven degrees lower in temperature but completely saturated. 


It could similarly be shown that air seventy per cent saturated contains 
the same weight of water vapor as air fully saturated 1114° lower. 

From this can be seen that if the difference between the dry bulb temper- 
ature and the dew point temperature remains almost constant, then the relative 
humidity will be practically constant even though the temperature may vary 
over quite a range. 
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Therefore, for relative humidity control it matters not what the dry bulb 
temperature is, nor the temperature of the dew point, but it depends upon the 
difference between the two. oh oe ; 

The dew point depression below the dry bulb temperature for the different 
percentages of humidity is as follows: 


Approximately 

Per cent. Degrees 
80 7 

ee 9 
70 11% 
65 13% 
60 16% 
55 . 19 


When air is brought in contact with a cold surface the action is exactly the © 
reverse of that given in the preceding discussion; except that if the surface is 
sufficiently cold, after the dry and wet bulb temperatures reach the dew point, 
then the dew point will be lowered and particles of water deposited on the surface. 


The Action of Wet:and Dry Bulb Thermometers During Evaporation: If a 
cubic foot of air at a temperature of eighty-seven degrees, containing 4.076 grains 
per cubic foot, with a wet bulb temperature at sixty-five degrees, is passed 
through a fine spray of heated water, the temperature of which is about fifty 
degrees, it will absorb the moisture. It will be found then that the dry bulb 
temperature will immediately begin to fall, but the wet bulb temperature will re- 
main absolutely constant at sixty-five degrees until the dry bulb temperature has 
dropped to the wet bulb temperature, namely, sixty-five degrees. As the ab- 
sorption takes place of course the dew point will be gradually rising from fifty 
degrees to sixty-five degrees when saturation is obtained. 


The table shows the relative temperature recorded by the thermometers 
during the absorption of moisture: 
Relative 
Dry Wet Dew Grs.of Humidity or 
Bulb Bulb Point Moisture Per Cent. 
Deg. Deg. Deg. per Cu. Ft. Saturation 


87 65 50 4.08 30 
82 65 55 4.65 40 
78 65 seh as 15 50 
75 65 59 5.61 60 
72 65 61 5.96 70 
69 65 63 6.18 80 
67 G5 6.52 90 


65 65 65 6.78° 100 
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It will be noted in the first line of the table that with 4.08 grains of moisture 
per cubic foot the dry bulb temperature was eighty-seven degrees, but the ab- 
sorption of a little over one grain “of moisture, increasing the amount to 5.13, 
lowered the dry bulb temperature to seventy-eight degrees; in other words, at 


¥ 


SLING PSYCHROMETER 
Fig. 81 


the ordinary temperatures the absorption of one grain of moisture per cubic foot 

lowers the dry bulb temperature approximately eight and one-half degrees. 
Dehumidifying: If air is brought in contact with cold water in sufficient 

quantities the temperature of the air will be reduced without absorption of 
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moisture, due entirely to the transmission of the heat from the air to the water. 
In this case the dry bulb and wet bulb temperatures will both fall gradually until 
the dew point is reached, at which point, of cqurse,, both wet and dry bulb temper- 
atures register the same. The temperature will then continue to fall, depending 
on the relative amount and temperature of water used; with a reduction of dew 
point, necessarily a certain amount of moisture will be given up by the air, thus 
lowering the dew point and reducing the number of grains contained in the air 
per cubic foot.” 


- HYGROSCOPIC PROPERTIES OF RAW SILK 


Raw silk is very hygroscopic, in its greatest state of dryness in the air con- 
tains about five and one half per cent of moisture and is susceptible of absorbing 
eighteen per cent without showing signs of being wet. The saturating point is 
thirty per cent. In its normal condition in the air it contains 9.91 per cent of 
moisture or shows a regain of eleven per cent. 


(100 :11 = 11 X 100 = 9.91%). 


111 
This is the standard adopted in the United States. 


*“The quality of water that a hygroscopic material in equilibrium with the 
surrounding air contains is a function of two variables, the relative humidity of the 
air and the temperature. This is doubtless well known to the greater number of 
physicists and chemists, but is less generally known than is commonly supposed; 
for requests are frequently made to have the humidity of this or that substance 
determined without giving the value of the two variables om which this humidity 
actually depends. We find for example in recent books such statements as the 
following: silk in a dry room retains such a percentage of humidity and the exact 
figure is given without any reference to the hygroscopic condition or the tempera- 
ture of the atmosphere. Now in a room called dry, the hygroscopic condition, as 
well as the temperature, may vary within widely separated limits, as we shall see, 
the degree of humidity in silk to vary from one to two or three fold. There are 
also writers who speak of the natural humidity acquired by cotton exposed to the 
air and state the exact degree, as if such a degree could be fixed regardless of 
other factors. Such writers illustrate the need of directing attention to the con- 
ditions on which the humidity of textile materials depends, and to determine those 
conditions. 


When, therefore, an equilibrium of humidity is established between a hygro- 
scopic material and the surrounding air, there is at each temperature a relation 
between the humidity of the material and the relative degree of humidity of the 
air, so that a given value for the latter corresponds to a certain value for the 
former. It is this relation that I have studied. 


. 


*By Th. Schloesing, in Textile World Record. Translated by Samuel S. Dale, 
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Relative humidity for various dry and wet bulb temperatures of the mune 
Barometric pressure thirty inches. 


Psychrometer. 


Reading of . 
Dry Bulb 
Thermometer 


94 golds 78|73\68|63 sals3 sola 40/35)31)27|22/18 
94/89 
94/89 
95/90 
95/90 


95/90 
95/90 
95/90 
95/90 
95|90 


95/90 
95/90 
95/91|86/82|78|73/69/65/61|57/53|49/46/42/39/35/32 
95|91)/86)82/78|73|63|65/61/58/54|50|46/43/40/36)/33 
95|91/86|82/78)74|70|66|62 irs 51|47/44/40/37/34 


96|91|87/|82|78|74|70|66|63)59 


84|79|74|68|64/59|54/50/45/40)36|32/28| 24/20 
84|79|74|69|64/60|55|50/46/41)37|33|29|25/21 
84|79|74|70|65|60|56|51/47/42|38)34|30/26|22 
85|79|75|70/66|61|56/52/48/43)/29135)31|27/23 


85|80}75|70/66/62/57|53|48/44/40/36/32|28/25 

85|/80|76|71|66|62|58/53/49/45)41/37|33/29/26 

85/80) 76|71/67|62|58|54|50|46/42|38|34|30)27 

85|81)|76|72|67|63)|59|55|51/47|43/39|35|/31|28 

86|81|77|72|68|64|59|55)§1/47|44/40/36|32)29 
0 


59)5 
86|81|77|72|68|64|60|56| 52/48/44 |40/37|33)30 


86/82|77|73|69/64|60)|56)53/49/45)41)38)34/31 


55/51/48)44/41/38/34 


96|91)87|83|78|74!70/67|63|59|55|52/48|45|42/38/35 


96|91|87/83)79!75|71!67|63'60|56|52| 19|46/42/39136 | 
96|91|87|83/79|75|71 
9o|91)87/83)79|75|71 


~ 96/91/87 a 79| 76:72 
96)92/88)84180| 76/72/69) 


96 
96 
96 


96 
96 
96 
96 
96 


96 


92 
o2 
92 


92 
92 
93 
93 
93 


93 


67|64|60|57|S3'50|46/43)/40/37 
68/64|60/57|54/50/47/44/41|37 


AB 64)61|57/54|51/47/44141)38 

85 62/5855 52149146 43140 
88/84 80/77/73 70|66 63/59) 56,53150/47/44/41 
88|85/81|77|74|70|67|63/60157 $4|51|48|45|42 
38)85/81|78)74/71|67 64/61|58 §5|52|49146|43 


89)85)81 78'75 71)68/65)62)59)56|53/50|47|44 
89)85|82/78) 2 72)69'65|62/59157/54|51|48/45 
89/86/82 79\75 72\69,66/63)60/57/54/52/49/46 
89/86/82) 79)76|73)70|67/64/61/58'55|53/50/47 


89 


90 


86 
86 


83|79)76 


83/80/77 


73|70|67 
74/71/68 


64 
65 


| 


61159 
sls 


| 
| 


56|53/51/48 


57|54/52\49 
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HYGROMETRICAL TABLES 
Adapted to the use of the dry and wet bulb thermometer. 
tables of James Glaisher, F. R. S. Published by the American 
Heavy type indicates limit of English ‘Factory Law. 


Readin q R at 3 di 2 3 Readin 3 : 
of ther |33] OF ofthe [Ss] O28 Hthe os} Oe Rae |osl Of other | Se] OS 
mometer, e3 os mometer. 23 os mometer. es cs mometer. 2s Ss mometer. 2e et 
Senn eas go E Be bo E ‘es wel ls v3] 23 
[|=] ge “777 a=] 38 a=] 38 trae PA be a g 
Dry | Wet Fe Dry | Wet ty Dry | Wet S Dry | Wet fe Dry oy | wel s 
Pep Bal G Ge. | wat. oe eR. ew Pe | Gre fr | % | Grn. on [or | % | Grs. 
GO | 50 | 50] 29 65 | 54] 48 | 33 G69] 69 1100 | 7:8 74] 59 | 40] 36 77) 68] 59] 59. 
51 | 54] 31 55 | 61 | 35 60 | 43 | 3-9 69 | 63 | 63 
52158 | 3:3 56 |°55'| 3°8 G1] 45] 4) 70 | 67] G7 
53 | 62 | 36 57} 591 40 70] 58] 47 | 3:8 62 | 4s] 4:4 Teel pad 
54 | 66 | 3:8 58 | 63 | 4:3 59 | 50 | 4:0 63:| 52] 47 72) 75) 7:5 
55/71! 41 59 | 68 | 46 60 | 53 | 43 G4 | 55 | 5-0 73/79] 80 
56] 76] 4:4 60 | 73 |. 4:9 61 | 57 | 4:6 65 | 58 | 5:3 74 | 84] 84 
57 | 82 | 4:7 61 | 78 | 5:3 62 | 61 | 4:9 66 | 62 | 56 75 | 89} 89 
58 |88|5-1 62 | 83 | 5°6 63 | 65 | 5-2 67 | 66 | 60 76 | 94] 9:5 
59 | 94 | 54 63/88 | 60 64 | 69 | 5:5 68 | 70 | 64 77 |100 | 10-0 
60 [100 | 5°8 64 | 94 | 6-4 65 | 73 | 5:9 69 | 74 | 6-8 
65 1100 | 68 66 |. 7 6:3 70 | 79 | 7-2 
67 | 83 | 6-7 703| 813] 7-4 78) GO| 35] 3-5 
61 | 50] 47 | 2:3 68 | 88 | 7-1 71 | 84 | 76 61 | 37 | 3:8 
51] 50] 30 66] 54] 45] 3-2 69 | 94 | 7-5 72 | 89°] 8-1 G2 | 39} 40 
52 | 54] 3.2 55 | 48 | 34 70 {100 | 8-0 73 | 94 | 8-6 63 | 41] 43 
53 | 58 | 3:5 56 | 52 | #7 T4 |100 | 9-1 64 | 44] 4:5 
54] 62] 3:7 57 | 56 | 3-9 65 | 47] 4:8 
55 | 67 | 4:0 58 |60| 42 71] 59] 47] 3:9 66 | 50} 5-1 
56 [721 43 59 | 64] 45 60 | 50] 4:2 75 | 56 | 31 { 2:9 67 | 53) 55 
Si ar) 4:6 60 | 68 | 48 61| 53} 4:4 . [57] 33] 3-1 68 | 56} 58 
58 | 82 | 4:9 61 | 73 |°5+1 62 | 57 | 4:7 58 | 36 | 3:3 69 | 59 | 6-2 
59| 88) 5-2 62 | 78 | 55 63 | 61 | ‘5-1 59 | 38 | 3-6 70 | 63 | 6-5 
GO| 941 56 63 | 83 | 5-8 64 | 65 | 5-4 | GO | 40 | 3-8 7L | 67 | 6-9 
61 |100 | 60 64 | 88 | 6-2 65 | 69 | 5-7 61 | 43 | 4-0 72] 71) 7:8 
| 63 | 94/1 66 66 | 73 | 6-1 62 | 46 | 4:3 73: | 75) 7-8 
66 1100 | 7-0 67 | 78 | 6-5 63 | 49 | 4-6 734|77 | 8-0 
62 | 50 | 44 | 2-7 68 | 83 | 6:9 64 | 52 | 4:9 74.| 79 | 8-2 
51 | 47 | 2:9 684| 853) 7-1 63 | 55 | 5°23 75 | 84 | &7 
52) 50 | 3:1 67 | 55 | 46] 3:3 69 | &8 | 7-3 66 | 58 | 5-5 76| 89 | 9-2 
53 | 54 | 3-4 56 | 49 | 3-6 70 | 941 7-8 67 | G2 | 5S 77 | 94 |.9-7 
54 | 58) 26 57 | 52 | 3-8 71 1100 | 8-3 68 | 66 | 6-2 78 |100 | 10°3 
55 | 62 | 39 58 | 56] 4-1 69 | 70 | 6-6 
5G] G7 | 4-1 59 | GO| 44 70 | 74 | 7-0 
57 | 72) 4-4 60 | 64] 47 72) 59] 45] 3-8 71 | 79] 7-4 79] 60 | 32] 3-5 
58 | 77 | 47 61 } 68 | 5-0 60| 48 | 4-1 713 (813/765 35 | 3-7 
59 | §2 | 5-1 62/73] 33 G1 | 51] 44 | 72 | 84 | 7-9 62 | 871 3-9 
60| 881 5-4 63 | 73] 66 62 | 54] 4-7 73 | 89 | 84 63 | 89 | 42 
Gl | 94] 5-8 64 |] 83 | 6-0 63 | 57 | 5G 74 | 94 | 8-9 64 | 42] 4-4 
62 1100 | 6-2 65 | 88} 6:4 64] GI | 53 75 |100 | 9-4 65 |44!47., 
66 | 94 | 6:8 65 | 65 | 5-6 66 | 47 | 5-0 
67 {100 | 73 66 | 69 | 5-9 67 | 50! 5-3 
63 | 51 | 44] 2-8 67 | 741,63 76] 58 | 34] 3-3 68 | 53] 5-6 
52 | 47] 3.0 68 | 79 | 6-7 59 | 86 | 3:5 69 | 56] 6O 
53°} 51} 33 | 69 | 84) 7:1 60 | 38 | 37 70 | 59 | 64 
54155] 3-5 68] 56,461 35 70 | 89 | 7:6 61 | 40 | 3-9 T1 | 63) 6-8 
55 | 59 | 3-7 37 | 49 | a7 71 | 94 | 8-0 62 | 43 | 4-2 72/67 172 
56 | 63 | 4-0 58 | 52] deo 72/100 | 8-5 63 | 46 | 4:5 =e il war a ae a 
ToMGT ABy 59 | 56] 42 64 | 49 | 4:8 Td lowe t-Sc0 
58 | 72146 60 | G0 | 45 65 | 52) 51 744|773|8-25 
69177149 61] 64] 48 73) 57 | 37] 3:3. 66 | 55 | 5-4 75 | SO'| 86 
60] 821 52 62 | 6S | 5-2 58 | 40] 35 67 | 59 | 5-7. 76 | 85 | 9-0 
61 | 88] 5.6 63 | 73 | 55 59 | 42 | 3-7 68 | 63 | 6-1 77 | 90] 95 
62] 941 60 64 | 78 | 5:8 60 | 45 | 4-0 69 | 67 | 6-4 73 | 95 | 10-1 
63 |1u0 | 6-4 65 | 83} G2 61 | 48 | 4-2 70} 71] 68 79 }10U |} 106 
66 | 88 | 6-6 62] 51] 45 71 | 75 | 7-2 
64 | 52 | 45} 3-0 67 | 94] 71 63 | 54 | 4-8 72 |79| 7-7 0 | 61} 33 | 3-6 
53 | 48] 3-2 68 |100 | 75 64 | 58 | 5-1 73 | 84] &-2 62 | 35 | 3-8 
54151} 3-4 65.| 62 | 5-4 74 | 89 | 8-6 63 | 37 | 4:1 
55 155/136 66 | 66 | 5:8 75 | 94 | 9-2 64 | 39 | 43 
56 | 59 | 3-9 69 | 57 | 47] 36 67 | 70 | 6-2 76 |100 | 9-7 65] 41] 4-6 
571 63} 4-2 58 | 50 | 39 68 | 74 | 6-4 66 | 44] 4-9 
58 | 67 | 4:3 59 | 53] 4-1 69 | 79 | 7-0 ; 67 | 47 | 5-2 
591721 4-8 0 | 56 |] 4:4 70 | 84 |7:4 77 | 59 | 34] 3-4 68 | 50] 55 
60/77] 51 61 | Go] 4:7 71 | 89 | 7-8 60 | 36 | 3-6 69 | 53 | 5-8 
61 | 82 | 5:4 621 64] 50 72 | 94 | &-8 61 | 38 | 3-9 70 | 56! 6-2 
62188 | 5:8 63 | 68 | 5-3 73 {100 | 8-8 62 | 41) 4:1 71 | 59 | 6-6 
63 | 94 | 6-2 64 | 73 | 5-7 63 | 44 | 4:3 72 | 63 | 70 
64 }100 | 6-6 65 | 78 | G1 64} 47 | 46 - 73 | 67 | 74 
66 | 43] 6:5 74] 56] 33] 3-0 65 | 50 | 4:9 i4-] 71] 7-8 
67 |88|69 57 | 35 | 3-2 66 | 53 | 5:3 | 75 | 75] 838 
65 | 881 45 | 3-1 63 | 94] 73 58 | 37 | 3-4 G7 | BL 56 754) 773] 8 $5 
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HYGROMETRICAL TABLES 
-Adapted to the use of the dry and wet bulb thermometer. Compiled from 
tables of James Glaisher, F..R. S. Published by the American Moistening Co. 
Heavy type indicates limit of English Factory Law. 


Readi 3 3 ‘3 s & 3 
eading |. ea i The i ‘ ts, H ao eadin 2" 3 33 
of Ther |S) OF other [35/ SS Whee [ss] Os Aine [ss] Oe oink [sz] OS other [ss Oz 
mometer. 3 cs mometer. 28 es mometer. | 975 Ss mometer. | ¥°S os mometer. oe os mometer. 23 — 
to E art mE oe Be = tp E ae E apn t ae” 
ax 22 azr| 38 Az a8 az} 33 B: 33 Az ge 
Dry | Wet a Dry | Wet KS Dry | Wet Dry | Wet & Dry | Wet A Dry | Wet s 
Se a ee er a ee . Gre. Fs, F. | .% | Grs. Fr. F. % Grs. oF. F 9, | Grs. aoe F. % Grs. 
83 | 80 | 85 | 10-2 90 89175] 46] 67 92170) 30| 48 94] 90] 82]18-7 97 | 87 | 60/110 
81 | 90 | 10-8 9-5 76|49|-71 71 | 32 | 50 911 86] 14a 88 | G4 | 11°6 
82195} 117 10°1 77| 52 | 75 72 | 34 | 53 92 | 90 | 15-1 88} |654) 11-9 
83 |100 | 12-0 106 78155] 80 73 | 86 | 5:7 93 | 95 | 159 $9 | 67 | 12-2 
112 79 | 58 | 8-4 74 | 38 | 6-0 94 1100 | 16°7 90 | 70 | 128 
11:8 80 | G1] 89 75 | 411 63 91 | 74 |135 
84 | 62 | 28 | 3-5 12-5 81] 65 | 9 4 76143 | 6-7 92 | 78 | 14:2 
63 | 30 | 3-7 13-2 82 | 69 {10-0 77145] 71 95172] 30] 50 93.| 82 | 14.9 
G4 | 32 | 4-0 823/71 |10°25 78 | 47175 73.131] 3-38 94] 86 | 157 
65 | 34 | 4-2 83 | 73 | 10-5 79 | 501 79 74 | 33 | 56 95 | 90 | 16°5 
66 | 36 | 45 84] 77] 11-1 80 | 53°| 8-3 75135 | 6-0 96 | 95 | 17:3 
67 | 83 | 4:7 3:7 85 | 81]117 81 | 56 | 8% 76 |.37 | 63 97 |100 | 18-2 
68 | 41 | 5-0 29 86 | Sa | 123 82] 59 | 9-3 77139 | 6-7 
69 | 43 | 5°3 4:2 87.} 90 | 130 83 | 62 | 9-9 78 | 41) 7-1 
70 | 45 | 5°6 44 88 | 95 | 13-7 84 | 6G | 10:4 79 | 43] 7:5 98] 75 | 380] 5-7 
71 | 48] 60 47 89 |100 | 14:4 844/68 | 10-7 60 | 45 | 7-9 76 | 32 | 6-0 
72; 51) 63 50 85 | 70 | 11-0 81 | 48 | 8:3 77 | 84] 6-3 
73 | 54] 6-7 5-3 $6 | 73.| 11-6 82 | 51 | 8-8 78 | 86 | 6-7 
74167 | 71 56 90] 67] 28] 4:2 87 | 77 | 12-2 83 | 54 | 98 79 | 38 | 7.1 
75 | 60 | 7-5 5-9 6S | 30 | 4-4 $8 | 81 | 12-8 84 | 57 |°9°8 80 | 40 | 7:4 
76 | 641 80 6:3 69 | 32 | 4:7 $9 | 85 | 135 85 | 60 | 10:3 81 | 42] 7:8 
77 | 68 | 85 66. 70 | 3£ | 5-0 90 | 90 | 14-2 86 | 63! 109 82 | 44] 8-3 
78 | 72/89 7-0 71 | 36 | 5-3 91 | 95 | 14-9 87| 66!11-5 83 | 46 | 8-7 
79 | 76 | 94 7-4 72 | 38 | 56 | 92 100 | 157 88 | 70 | 12°1 84 | 491 92 
80 | 80 | 10-0 79 73 | 40 | 5:9 89 | 74 | 12:7 85 | 52] 97 
81 | 85 | 10°5 8:3 74142 | 6-2 90 | 78 | 13-4 86 | 55 | 10-2 
82190/111 8:8 75144} 66 983] 70] 29| 47 91 | 82 | 14-1 $7 | 58 | 10:8 
83 | 95 | 11:7 9:3 76 | 47 | 7:0 71] 30] 50 92 | 36 |148 88 | 61} 114 
84 |100 | 12-4 9-55 77 | 50} 7-4 72 | 32 | 5-2 93 | 91 | 15-5 89| 64 | 12.0 
9-8 78 |53| 78 73 | 84 | 5-5 94 | 95 | 16-8 90 | 67 | 12-6 
: 10 4 79 | 56 | 8-3 74 | 36| 59 95 }100 | 17-2 91 | 70 | 13-2 
85 | 63 | 28] 36 11-0 80 | 59 | 8-7 75 | 88 | 6-2 92 | 74 113-9 
64 | 30 | 3-8 11-6 81 | 62 | 92 76 | 40 | 6-6 93 | 78 | 14-6 
65 | 32) 4:1 12-2 82 | 65 | 9-7 77 | 42] 6-9 96] 73 | 30] 5:3 941821154 
66 | 34 | 43 129 83169 |10-3 78145] 74 74/31] 56 95 | 86 | 16-2 
| 67 | 36 | 46 13-6 84 | 73 | 10-8 79 | 4s | 7.8 75 | 33 | 5-9 96 | 90] 17-0 
68 | 88 | 4:9 38 85 | 77 | 11-4 1 80 { 51 | $2 76 | 35 | 6:2 97 | 95 | 17-8 
69 | 40 | 6-2 4-1. 86 | 81 {121 81} 541 8-7 77 | 37 | 65 98 |100 | 18-7 
70 | 43 | 5°5 4:3 87 | 85 | 127 82 | 57 | 9-1 78 | 39 | 69 
71} 46 | 5:9 46 83 | 90 | 13;4 83 | GO] 9:6 79 | 41 | 7:3 
72149] 62 49 89 | 95 | 14.1 84 | 63 | 10-2 80 | 43 | 77 99 | 76) 81) 59 
73 | 52 | 6-6 5-2 90 }100 | 14-8 85 | 66 | 107 81] 46 | 8:2 77 | 82 | 6-2 
74155 | 7-0 5:5 853,68 | 11-0 82 | 49 | 8-4 78 | 34 | 6-6 
75 | 58 | 74 5:8 86 | 70/113 83 | 52] 91 79 | 36] 6-9 
76 | 61 | 7:8 Gl 91} 68 | 28] 4°3 87 | 74/119 84] 54] 96 80 | 38] 73 
77| 641 8-3 65 69 | 30 | 4:5 88 | 78 | 12.6 85 | 57 | 10-1 81 | 40 | 7:7 
78 | 68] &-7 69 70 | 32 | 4:8 s9 | 82 | 13-3 86 | GO | 10:7 82 | 42] 8-1 
79 |72 | 9-2 73 71 | 34) 5:1 90 | 86 | 14 0 87 | 63 | 11:2 83 | 44 | 8-6 
80 | 76 | 9:7 TT 72} 36) 5:5 91 | 90 | 14-7 88 | 66 {11:8 84 | 46} 9:0 
81 | £0 | 10°3 81 73 | 88] 5:8 92 | 95 | 16-4 89 | 70 | 12-4 85 | 49] 9-5 
82 | 851109 86 4140] 62 93 1100 | 16-2 90 | 74 | 13-1 86 | 52 | 100 
83 | 90 | 11°5 91 75 | 42) 5 91 | 78 | 13°8 87 | 55 | 10°5 
84 | 95] 121 9-6 76 | 44) 6-8 92 | 82 | 14°5 $8 | 58 | 1d 
85 1100 | 128 99 77|47| 72 94171 | 29] 4-9 93 | 86 | 15.2 89 | 61} 11-7 
10 2 A TB | SOP feted 72) 31-| Bl 94 | 90 |.160 90 | 64 | 12-3 
10 8 79 | 53 | 8) 73| 331 5-4 95 | 95 | 168 91 | 67 | 13-0 
86 | 63 | 27 | 3-3 114 80 | 56 | 85 74. | 35 | 5-7 96 100 | 17-7 92 | 711137 
64 | 28 | 3-7 120 81 | 59 | 9-0: 75 | 371.61 93 | 75 | 14-4 
65 | 30 | 4-0 12:6 82 | 62 | 95° 76 | 39 | 6-4 94] 79 | 15-1 
66 | 32] 4-2 133 83 | 66 | 10-1 77|\ 41 | 68 97 | 74| 30] 55 95 | 88 | 15-9 
67 | 34. | 4:5 140 833) 68 |10°35, 78°| 48} 7-2 75 | 31| 568 96 | 871167 
68 | 36 | 4-8 84 | 70 | 106 79 | 45 | 7:6 76 | 33} 61 97:1 91 | 17-5 
69 | 38} 5-1 85 Y 74 | 11-2 80 | 48 | 8-0 77. | 35 | 6-4 98 | 95 }18 4 
70 | 40} 5-4 40 86 | 78 | 11:8 81} 51] 86 18 | 37 | 68 99 1100 | 198 
71 | 43] 5-7 4-2 87 | 82 | 12°5 83 | 54 | 9-0 79 |.389 | 72 
72 | 46) 6:1 45 83 } 86 | 13°71 43 | 57 | 9°5 80 | 42) 7:6 
73 | 49 | 64 48 89 | 90 | 13-8 84 | GO | 10-0 81] 44] 80 100] 76 | 29] 58 
74 | 52 | 6-8 Bl 90 | 95 | 14:5 85 | 63 | 10°5 82 | 46°] 8-4 77| 30161 
75 |55 | 7-2 5-4 91 |100 | 15-3 86 | 66 |11-1 $3 | 49 | 8-9 78 | 32| 64 
76 | 58} 7-6 57 87 | 70 | 11-7 84 | 52 | 9-4. 79 | 84 | 68 
77 | BL | 8 6:0 88 | 74 | 12:3 $5 | 54 | 9-9 80 | 36 | 9:2 
78 | 64) 8&6 64 92] 69) 28) 4:6 89 | 78 | 13-0 86 | 67 | 10.4 81 | 38] 76, 
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Following are results of experiments conducted by Th. Schloesing Fils 
showing the amount of moisture absorbed by silk at various temperatures and 


relative humidity. ‘ 


HUMIDIFYING. 


Raw Cevennes Silk 
Parts Water 


per Relative 

100 Parts Dry Temperature Humidity 

Material. Centigrade. of the Air. 
7.5 12 31.6 
7.5 24 35.1 
7.5 35 38.3 
9.7 12 50.5 
9.7 24 56.3 
9.7 Ke 61.7 
14.2 12 75.0 
14.2 24 78.6 
14.2 35 81.9 
16.5 12 83.9 
16.5 24 86.1 
16.5 35 88.1 
25.6 12 94.8 
25.6 24 95.0 
25.6 35 95.1 


Boiled Off Cevennes Silk. 


- Parts Water 


per Relative 

100 Parts Dry Temperature Humidity 

Material. Centigrade. of the Air. 
6.55 12 27.9 
6.55 24 32.6 
6.55 hy 37.0 
11.6 12 65.3 
11.6 24 71.3 
11.6 35 76.8 
14.65 12 79.6 
14.65 24 82.2 
14.65 35 84.7 
22.0 12 94.3 
22.0 24 95.1 
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Raw China Silk. 
Parts Water 


per 
100 Parts Dry Temperature 
Material. Centigrade. 

7.4 12 
TA 24 
7.4 3 
12.35 12 
12.35 24 
12.35 35 
17.1 12 
17.1 24 
17.1 35 
23.8 12 
23.8 24 
23.8 35 


Boiled Off China Silk. 
Parts Water 


per , 

100 Parts Dry Temperature 

_ Material. Centigrade. 
6.1 12 
6.1 — 24 
6.1 oJ 
11.65 12 
11.65 24 
11.65 35 
14.95 12 
14.95 24 
14.95 35 
23.3 12 
23.3 24 
23.3 35 


Relative 
Humidity 
of the Air. 


Relative 
Humidity 
of the Air. 
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Japan Raw Silk. 
Regain in per cent. at seventy degrees Fahrenheit 


(Values interpolated from a curve plotted ‘from “experimental data furnished by 
S. W. Cramer), 


Humidity Regain Humidity Regain 

% | % % eee, 

20 7.0 60 we wp Hh Be 
25 Aa 65 th 
30 8.4 70 12.3 
35 ‘ 9.0 75 13.0 
40 9.5 80 13.7 
45 10.0 85 14.5 
50 10.4 90 15.4 
55 10.8 


The Effect of Humidity on Raw Silk. 


A raw silk thread containing from twelve to fourteen per cent moisture is 
from fifteen to twenty-five per cent more ductile than when in a dry state con- 
taining not over eight per cent of moisture and its permanent elongation is 
four per cent. greater in the first named condition than in the latter. In other 
words, with about fourteen per cent of moisture, a thread twenty inches long 
if stretched to twenty-three inches would recede about seven per cent and re- 
main a thread about twenty-one and a half inches long, while the same thread 
if stretched in a dry condition to twenty-three inches would recede only about 
three per cerit or remain a thread twenty-two and a half inches long. 


Ductility is that quality of a silk thread that causes it to stretch out under 
tension. An elastic thread is one that springs back to, or near, its original length 
on release of the tension. 


The sericin surrounding the fibroin of a silk thread is a-.silk glue; take a thin 
sheet of glue, when dry it breaks off on bending but when moist it can hardly 
be broken; it also stretches out considerably before breaking apart and stands 
all kinds of bending and twisting. I will use the term Ductility as it applies 
to stretching out and pliability to bending and twisting. 


Because of this silk glue a raw silk thread acts the same way; under dry 
conditions the sericin becomes hard and brittle more or less according to the 
nature of the silk or the cohesiveness of the sericin. Under tension it breaks 
off ‘quickly because the gum will not expand to its full capacity; on bending or 
twisting the gum presents a sharp edge, same as cutting paper with a sharp 
edge ruler, which partly cuts the thread, and the breaks become more frequent. 


Under humid conditions the sericin becomes soft and pliable and the thread 
stands a great amount of bending and twisting as the sharp edge no more ap- 
pears. The hard sericin of Chinas and the hardening effect by dry atmosphere 
appears to be the cause of very poor single weaving and spinning results when 
worked with a low humidity. In my opinion the pliability has more to do with 
the spinning and weaving qualities than the ductility and the ee edge of the 
hard gum, the real cause, 
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TABLE OF REGAIN OF CHINA RAW SILK. 
Values Interpolated by W. P. Seem from a curve made by Th. Schloesing Fils. 
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I will try and prove this statement with these facts: 

Boiled off silk is about twenty-five per cent less ductile than raw, but it 
is exceedingly pliable. Fifty-five to sixty per cent relative humidity at seventy 
degrees Fahrenheit appears all that is desired for skein-dyed thread, just enough 
to lay the fibres or overcome the static electricity which causes the fibre to fly 
out in all directions and catch on anything rough making all kinds of trouble. 

On raw silk we have the silk gum surrounding the thread which makes it 


stiff and a higher humidity is necessary to soften same properly and make the 
thread pliable. 


My experiments show that the breaks in spinning increase very rapidly when 
the relative humidity gets under fifty-five per cent. and slowly decrease as the 
humidity is raised to sixty-five per cent at seventy-five degrees Fahrenheit. 
Beyond that very little gain is realized, but a silk may become even ten per cent 
more ductile if kept in a humidity of eighty per cent, but the breaks do not de- 
crease; therefore it appears that silk in its normal condition with a regain of 
eleven per cent, nine and ninety-one hundredths per. cent of moisture, gives 
the maximum results as far as ductility and pliability are concerned. 


I find that silk with a regain of from eleven to eleven and one-half per cent 


gives good spinning results and extreme humid conditions in hot spinning rooms 
can thus be avoided. 


According to a table compiled from Schloesing’s experiments a regain of 
about eleven and one-half per cent. on China raw would occur at the following 
temperatures. 

: 65 deg. F., 64 per cent. relative humidity. 
70 deg. F., 65 per cent. relative humidity. 
75 deg. F., 67 per cent. relative humidity. 
80 deg. F., 68 per cent. relative humidity. 
85 deg. F., 69 per cent. relative humidity. 
90 deg. F., 69 per cent. relative humidity. 
95 deg. F., 70 per cent. relative humidity. 


S. W. Cramer’s table of regain on Japan silk shows eleven five tenths per 
cent at seventy degrees Fahrenheit at sixty-three per cent relative humidity. 


My experience has proven that operatives are inefficient when working 
under a higher temperature and relative humidity than the following: 


Limit of 
Temperature, Relative English 
Fahrenheit. Humidity. Factory Law. 

70° 75% . 88% 

75° 75% 811.4% 

80° 70% : 772% 

85° 65% 72% 

90° 60% 69% 


95° 55% 66% 
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As spinning rooms frequently reach ninety degrees to ninety-five degrees 
Fahrenheit in summer, it will be observed that it is impossible to maintain a 
uniform regain and maintain -a high efficiency of the operative unless a cooling 
system is used to keep the temperature down to about eighty-five degrees Fahren- 
heit. Silk spun under an atmospheric condition that maintains a regain of from 
eleven to eleven and one-half per cent shows a decrease in breaks of from ten to 
thirty per cent and a proportionate saving in waste and labor cost. These breaks 
vary according to the grade of silk spun. Chinas and hard nature Japans of the 
lower grades show the greater gains by use of humidity. 


Prof. C. E. F. Winslow says it is quite clear that the principal thing that 
makes the air of confined spaces harmful, aside from the special problem of dust 
and fumes, is overheating, especially when combined with excessive moisture. 


Elaborate psychological tests of color naming, naming opposites, addition, 
cancellation, mental multiplication, typewriting and grading specimens of hand 
writing, rhymed couplets and prose compositions, all failed entirely to show any 
effect of even the severe, eighty-six degrees—eighty per cent. relative humidity, 
condition upon the power to do mental work under the pressure of a maximal 
efficiency test. Option tests of the inclination to do work, in which the subjects 
had the choice of doing mental multiplication or typewriting for pay, or of reading 
novels or doing nothing, showed a distinct lessening in the total amount of work 
done in the hot room (eighty-six degrees—eighty per cent relative humidity), 
while with male subjects whose votes as to comfort showed no preference for the 
sixty-eight degrees over the seventy-five degrees—fifty degrees relative humidity 
condition, there was as much accomplished in the warm as in the cool room. 


The results with physical work (lifting dumb-bells and riding a stationary 
bicycle) were much more definite. Again maximum effort tests showed no ap- 
preciable influence of room temperature, but when the subjects had a choice they 
accomplished fifteen per cent less work at seventy-five degrees, and thirty-seven 
per cent less at eighty-six than at sixty-eight degrees. These conclusions are 
quite what one would expect. Under pressure efficient work can usually be ac- 
complished even under unfavorable conditions, but as a matter of common experi- 
ence we find that the children in overheated schoolrooms and the workers in over- 
heated factories are listless and inactive. 


Experiments are now under way in regard to the influence of overheated 
rooms upon susceptibility to respiratory disease which promise to confirm the 
observations of Leonard Hill as to the changes in the mucous membranes which 
follow exposure to hot and dry air, while we find that the resistance of animals to 
artificial infection is very definitely lowered by chill following exposure to a hot 
atmosphere. 


Frederick S. Lee found on experiments with animals that the distaste for 
physical labor which is felt on a hot, humid day, has a deeper basis than mere 
inclination; the muscles themselves are actually incapable of performing as 
much work. 
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Mr. Huntington made a careful study of the output of industrial workers 
in various factories in the state of Connecticut, as determined by their monthly 
wages for piece work, over a period of four years. He found that the annual 
course of production was as follows: low at the»beginning of the calendar year, 
it fell still lower and reached its minimum at about the end of January; 
through the spring there was a gradual increase in output until June; then 
a moderate decrease until the end of July; in the autumn an increase to the 
maximum in November; and then the winter descent to the succeeding Jan- 
uary minimum. Production was thus greatest in the spring and the autumn, 
and least in the winter and the summer. A very similar course was followed 
by the workers engaged in making electrical apparatus in Pittsburgh; and 
similar confirmation of the validity of the conclusions, with changes in details, 
was made by the output of other industrial workers in the southern states and 
by strength-tests of school children in Denmark. All these data combine to 
demonstrate that the greatest physical efficiency of the individual is found 
not during the summer or the winter, but at intermediate seasons. 


In a document issued by the Government of the U. S. Proceedings of the 
Convention of Weather Bureau Offices (1898) appears an article by Dr. W. 
M. Wilson, of the Weather Bureau, entitled “Atmospheric Moisture and 
Artificial Heating.’ Among other things and after stating that the average 
normal humidity of winter air is about seventy-two per cent, Dr. Wilson 
proceeds as follows: . 


“For the purpose of obtaining data upon which to base a comparison 
between the average external humidity and the prevailing conditions with respect 
to moisture found in business offices and living rooms, observations were carried 
on during the past winter in buildings heated by steam, hot water, and-hot air, 
and it was found that the average relative humidity from steam and hot water 
heating, with an average air temperature of seventy-two degrees, was twenty- 
eight per cent, while from furnace heating it was as low as twenty-four per cent. 
Dr. Albert Barnes, of Boston, found that the relative humidity in his office 
building, with an air temperature of seventy-two degrees, was thirty-one per 
cent, while Mr. Henry, in investigating the relative humidity in the Weather 
Bureau building at Washington, during March, 1896, found that with an air 
temperature of seventy-two degrees, the relative humidity was thirty-two per 
cent. From these observations it is safe to assume that the average relative 
humidity in dwellings and offices during that period of the year which requires 
artificial heating is about thirty per cent, or about forty-two per cent less than 
the average outside humidity, and drier than the driest climate known. 


“The evaporation power of the air at a relative humidity of thiry per cent 
is very great, and when the tissues and delicate membranes of the respiratory 
tract are subjected to this drying process, a corresponding increase of work 
is placed upon the mucous glands in order to keep the membranes in proper 
physiological condition, so that nature, in her effort to compensate for the 
lack of moisture in the air is obliged to increase the functional activity of the 
glands; and this increase of activity and the frequent unnatural stimulation, 
induced by the changing conditions of humidity from the moisture laden air 
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outside to the arid atmosphere within our dwellings, finally results in an enlarge- 
ment of the gland tissues, on the same principle that constant exercise increased 
the size of any part of the animal organism. Not only do the glands become 
enlarged, but the membrane itself becomes thickened and harsh, and sooner 
or later the surface is prepared for the reception of the germs of disease, which 
tend to develop under exposure to the constantly changing percentage of 
humidity. 

“Tf the limitations of this paper allowed, it might be interesting to notice 
some remarkable cases which have come under observation where catarrhal 
troubles have been relieved and apparently cured by simply introducing sufficient 
moisture into the air to bring the conditions to something near normal.” 


Dr. F. G. Haworth, health officer at Darwen, England, writing in the 
Textile World Record, March, 1907, says: “In my opinion the introduction 
of moisture into the air in weaving sheds by artificial means is calculated to 
benefit the workers provided the relative humidity is kept within reasonable 
limits of the outside air; that its action on suspended particles, whether dust 
or microbes, is beneficial; that the workers therein are not more susceptible 
to such diseases as pneumonia, bronchitis, consumption, or rheumatism than 
other people, in which opinion statistics bear me out.” 


The author’s observations show that the temperature in spinning rooms rises 
during the most extreme hot weather to one hundred and five degrees F., with 
a relative humidity of about forty-five to fifty per cent. The most extreme 
dry condition in winter time I found to be thirty-six per cent relative humidity. 


Operatives working in mills having no humidification are susceptible to dry 
catarrh, as it is known in mill usage, which is remedied when the rooms are 
humidified. This is principally found among the operatives who have worked 
in the mill a number of years, and who remain indoors after working hours. 


I have also observed that when the relative humidity is maintained at 
seventy-seven to eighty per cent at a temperature of seventy-five degrees F., 
the employees become chilly on going into the cool outside air and are more 
suspectible to colds and catarrhal troubles. That with an air change every 
ten minutes, spinners are uncomfortable at less than seventy-five degrees F. 
on account of the draft. I have further observed that a high efficiency of oper- 
atives can be maintained at the following temperatures: 


70 to 75° F. at 75 to 70° relative humidity. 
75 to 80° F. 70 to 68° e + 
80 to 85° F. 68 to 65° _ " 


That the employees become listless and inactive when the temperature rises 
above eighty-five degrees F. and seventy-two per cent relative humidity. 


William O. Hartshorne, Consulting Engineer of Methuen, Mass., savs 
in a pamphlet presented at an annual meeting of the American Society of 
Mechanical Engineers, that with materials as valuable as silk, wool, flax and 
cotton and such of their products as are sold by weight, the actual weighing 
of the moisture they may happen to contain at the time of-sale is of evident 
importance to both buyer and seller. He has, after an investigation covering 
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a period of over twenty years, developed a set of laws governing cotton and 
worsted, which are set forth in the paper with particulars regarding their 
derivation, and are accompanied by numerous charts and tables for facilitating 
calculations. He states that the most significant. effect of moisture contents 
upon textiles may be classified under these general heads:—I. Weight.— 
II. Dimensions.—-III. Strength and Elasticity. 

It is to be regretted that Mr. Hartshorne has confined his experiments 
principally to cotton and worsted and those interested in the subject may 
obtain further details by addressing themselves to Mr. Hartshorne. 

The precipitation of moisture on the outside of windows and the sweating 
on the inside during-cold weather causes the rotting of the sash and the falling 
out of putty, which must be replaced every two or three years. 

Walls should be made hollow and roofing extra thick to avoid cold walls 
and ceiling of roof. If these precautions are not taken then during cold weather 
the walls sweat and the moisture causes the mortar to crumble, requiring 
occasional refacing. The ceiling of the roof also rots and requires replacing, 
or at least patching up every ten to fifteen years. | 

Humidity causes cotton bands to contract and leather belts to expand, 
just the reverse of the cotton bands. 

On belt spinners the twist is increased about four per cent and the power 
increased in the same proportion, due to the belt being more pliable and 
drawing better. 

Bobbin heads are prevented from becoming loose, due to excessive drying 
out in winter time. | 

Kinks in first time twist are less and easier to rub out before starting up 
in the morning. i 

The threads are less wiry and do not swing over into the next bobbin 
and break down the thread. 

Guide eyes, tension, wires, etc., are more or less slippery, due to the 
moisture, and their life is prolonged about fifty per cent. This is also aided by 
the soft and pliable thread brought about by humidity. The thread can also 
be set better on hard twist when spun under humid conditions. 


Conclusions 


It will be observed that by adding humidity to a hot spinning room, we 
- decrease the breaks by making the thread ductile and pliable, but it decreases 
the efficiency of the operatives when the humidity is maintained too high. 
Where it is desired to return Japan silk with the moisture contents at which 
the silk is bought, two per cent plus conditioning weight or a regain of thirteen 
per cent, it will be observed that there are times when the humidity must 
be kept too high at existing temperature to be comfortable or healthful for 
spinners. This is a very strong argument in favor of adopting the conditioning 
weight as the basis of billing. 

Second. That there are limits within which humidity will show efficient 
spinning results when it is maintained at a per cent which causes employees 
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to become listless and-inactive, then even though the breaks are decreased, 
the net efficiency may be lower than without humidity. 


Third. That to maintain a uniform regain and highest efficiency in spin- 
ning it becomes absolutely necessary to have a cooling system in connection 
with humidification. 


Fourth. That, as far as moisture absorption is concerned, it is the final 
process that really counts. The spinning room, therefore, need not be kept 
at a higher humidity than is necessary to give maximum spinning results and 
the regain can be secured in reeling or redrawing department.- Time, however, 
must be allowed for the lagging effort of the silk, which is largely governed 
by how tight the silk is wrapped on shaft or bobbin. The lagging effect, or 
in other words the time it takes silk to absorb the desired moisture, is also 
governed by how dry the silk was before entering the humid room; to humidify 
only the reeling department, and not the spinning, will not give the same results 
in the same time as when the spinning department also is humidified. 
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APPENDIX—PART IV 


TESTING METHODS IN USE AT THE UNITED STATES TESTING 
CO., INC.. THE OFFICIAL TESTING HOUSE OF 
THE SILK ASSOCIATION OF AMERICA 
THE TESTING OF RAW SILKS 


As conducted by the United States Testing Co., Inc. 
By D. E. Douty in SILK, 


Tests for Moisture. 


The most extensively applied test at present is the test for moisture. The 
operation is called conditioning and the institutions whose function it is to deter- 
mine moisture and make other tests are called Conditioning or Testing Houses. 


The test is made by taking a bale of raw silk or five bundles of thrown silk, 
removing all of the tare (rope, string, paper, etc.), which is weighed, and deter- 
mining the net weight of the silk. At the very time the net weight is determined 
sample skeins are drawn from different portions of the bale or bundles so as to 
represent the condition in all parts. These skeins are weighed at once. They 
are then placed in an especially constructed drying apparatus called a condition- 
ing oven maintained at a temperature considerably above the temperature at 
' which water boils or becomes steam. In this way all of the water contained in 


the silk becomes vapor and is carried away by a stream of hot air which constant- 
ly flows through the silk. | 


The silk weighs less as it loses the water and when all the water is dried out 
the weight becomes constant, that is, loses no more. The weight of the absolutely 
dry silk is called its absolute weight. By international agreement, the absolute 
dry weight plus eleven per cent is called the conditioned weight. 

The eleven per cent is the agreed amount of allowable moisture and is called 
the standard regain (French—reprise, Italian—represa, German—Zusatz). 

Fig. 1 is an exact reproduction of a certificate, with fictitious names and 
number inserted, for conditioned weight, issued by the United States Testing 
Company, Inc., for a bale of Japan raw silk. The values are expressed in kilo- 
grams (Ko.), grams, pounds and decimals of a pound. 

The first figures, Ko. 59.20 is the shirt weight, that is, the mela of the bale 

with the rush covers removed, determined by the Testing Company. | 
The “shirt and rope” weighed Ko. 0.31 and the “paper and string” on the 
books weighed Ko. 0.99, making a total tare of Ko. 1.30. Therefore the net 
weight was Ko. 57.90 which is equal to 127.65 Ibs. 
2387 
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Eighteen skeins were drawn from the bale at the same time the net weight 
was determined. These were divided into three sets of six skeins each and care- 
fully weighed. Two sets were then dried independently as described above, the - 
third being held in reserve to be used’ if thé other two did not agree with one 
another. The two sets agreed and were therefore combined to compute the value. 

The twelve skeins (two sets) weighed originally (i. e. at the moment of draw- 
ing from the bale), grams 778.60; after they were completely dry their absolute 
weight was 689.70 grams. 

To compute the absolute weight of the bale from these results becomes a 
matter of simple proportion expressed as follows: 

The net weight of the sample is to the net weight of the bale, as the absolute 
weight of the sample is to the absolute weight of the bale. 

Putting this statement into a formula we have: 

Net Wt. sample: Net Wt. Bale=Abs. Wt. sample: Abs. Wt. Bale; or 

Net Wt. sample X Abs. Wt. Bale = Abs. Wt. Sample X net wt. bale. 

Then: 

Abs. Wt. sample X net wt. bale 
Abs: Wt. Bale\ =. = eee 
net wt. sample 

Putting in the values on the certificate we get: 

689.70 X 57.90 
Abs. Wt. Bale = ————_—_————__ = Ko. 5129 
‘ 778.60 

Adding to the Abs. Wt. of bale eleven per cent which equals Ko. 5.64, the 
conditioned weight is Ko. 56.93 = 125.61 Ibs. 

The consignor and consignee each day pay one-half the charges and there is 
no possibility of dispute regarding the amount of the invoice as the certificate 
of the Testing House, according to the Regulations of the Silk Association Be 
America, i is final. 

Test for Boil-Off. 


The degumming or boil-off test as it is called in America stands next to the 
moisture test in the extent to which it is applied in the American silk industry. 
Notwithstanding the fact that the gum in Japan raw varies from sixteen per cent 
to twenty four per cent; Italian, nineteen per cent to twenty-five per cent; China, 
sixteen to twenty-three per cent; Canton, eighteen to twenty-four per cent, and 
Tussah, nine per cent to twenty-seven per cent, the sales contracts for raw silk 
in the New York market contain no clause regarding the amount of gum agreed 
to as the basis of price. 

The amount of useful fibre contained in a bale of silk depends upon its 
amount of clean dry fibre. The amount of clean dry fibre per hundred pounds 
of dry, raw silk based upon the Testing House Statistics for 1914 will be, in the 
case of Japans, seventy-six pounds to eighty-four pounds; average for the year, 
81.15 pounds. 

Italians, 75 lbs. to 81 lbs., average for year, 77.35 Ibs. 
Chinas, 77 lbs. to 84 lbs., average for year, 81.35 lbs. 
Cantons, 76 Ibs. to 82 lbs., average for year, 77.66 lbs. 
Tussah, 73 Ibs. to 91 lbs. average for year, 87.23 Ibs. 
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The more frequent variations are four per cent. for Japan, Italian and Chinas; 
silks may have is approximately as follows: Japan, eight per cent; Italians and 
Cantons, six per cent; Chinas, seven per cent; Tussahs, eighteen per cent. 

The more frequent variations are four per cent for Japan, Italian and Chinas; 
five per cent for Cantons and fifteen per cent for Tussahs. 

Since these variations in the amount of useful fibre contained in raw silk 
are not recognized in the sale of raw silk in the New York market the question 
might properly be asked: What use are boil-off tests on raw silk? 

They are very important, for the reason that an accurate clearance cannot be 
computed for a lot of thrown silk unless conditioning and boil-off tests have been 
made in sufficient number on the raw. 

It is absolutely necessary to know the amount of moisture and percentage 
of gum sent to the throwster in the raw silk, and the amount of moisture and the 
percentage of gum, soap and oil returned by the throwster in the thrown to de- 
termine accurately the amount of waste that has been made and the amount of — 
dry, clean and, therefore, useful fibre returned by him. 


Fig. 2 is a reproduction, with fictitious names and number inserted, of an 
actual boil-off certificate upon one bale of Japan raw. Ten skeins were drawn 
from the bale, one from each of ten different books, representing all portions. 
From each of these ten skeins a small portion is parted sufficient to make a com- 
bined weight of over 100 grams. This portion becomes the test sample. It is 
placed in the conditioning oven completely dried and its absolute weight deter- 
mined. It is then submitted to the standard boil-off test used by all Conditioning 
or Testing Houses and again dried to absolute weight. 


The difference between these two absolute weights represents the loss ex- 
pressed in grams, and this loss can be expressed in percentage by dividing it 
by the absolute dry weight “before” and multiplying by 100. Using the figures 
in the certificate we have: | 

120.72 — 97.5 = 23.22 
pas pat | 


xX 100 = 19.23% 
120.72 


This shows that for this particular bale of Japan there were 80.77 lbs. con- 
ditioned weight clean fibre per 100 lbs. conditioned weight of raw silk. 

A boil-off certificate for thrown silk would be expressed in the same manner 
and the test would be made in the same way. a 


Twist and Measuring. 


The twist and measuring tests are applied to thrown silk. The twist shows 
the number of turns per meter and the uniformity of twisting. Ten specimens 
are carefully untwisted or opened by means of an apparatus called a twister and 
the number of turns is expressed in terms of one meter of length. The average 
is computed and expressed as the number of turns per inch. 
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Fig. 5 is a reproduction of a twist test. 


The first column gives the number 


of turns put in the thread and second column gives the number of turns in the 
spinning or folding of the threads into tram or organzine. 


Fig. 6 is a reproduction of a measuring or length of skein test. Ten skeins 
selected from the lot are wound on to spools and re-reeled with uniform tension 
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upon a special measuring reel with a counter indicating each revolution of the fly. 
From the total length and total weight of the skeins, without regard to the 
moisture they contain, the average dramage is computed. This should not be 
confused with the dramage obtained by a regular sizing test, because it is only 
a rough value which indicates in a general way the yardage of the silk. The result 
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of the measuring test should never be used as a basis of computing clearances. 


They are not intended for that purpose and are not sufficiently accurate. 


They 


serve principally as a check on the uniformjty of reeling and as an assistance 
in the computing of warp ends from a given lot. 
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EVENNESS AND CLEANNESS 


W.F. Edwards 
Director of Research, United States Testing Co., Inc. in SILK, 


The mechanical fitness of raw silk for manufacturing purposes depends, 
for the most part, on the uniformity of the ‘cross section of the thread. If 
the thread is considered as a body having a circular cross section, then the 
mechanical fitness depends on the uniformity of its diameter. As a matter 
of fact, the cross section is of somewhat variable shape, but for the most of | 
the purposes of these notes I shall assume that the thread has an approximately 
circular cross section. 


The mechanical fitness of raw silk is now usually considered in two cate- 
gories, under the names evenness and cleanness. Evenness embraces those 
cases of irregularity of cross section usually shown by long stretches of the 
thread being smaller or greater than the average cross section. Cleanness 
embraces those cases of irregularity in the cross section that are limited usually 
to short stretches of the thread and generally do not show as solid compact 
portions, but. rather as excrescences or looped or split portions of the thread 
and are commonly much more numerous than the evenness defects. 


For practical purposes the evenness defects have been segregated into four 
divisions:. (1) weak threads (breaking between thirty per cent and fifty per 
cent below the average strength of the thread); (2) very weak threads (break- 
ing more than fifty per cent below the average strength of the thread); (3) 
coarse threads (breaking between thirty per cent and fifty per cent above 
the average strength of the thread); and (4) very coarse threads (breaking 
more than fifty per cent above the average strength of the thread). 


' Cleanness defects have been segregated for a like purpose into two groups 
with five divisions in each group. The first group embraces what are con- 
sidered to be major (more harmful) defects and are called: (1) waste, (2) slugs, 
(3) bad casts, (4) split threads and (5) very long knots. The second group 
- includes what are considered to be minor (less harmful) defects and are called: 
(1) long knots, (2) corkscrews, (3) loops, (4) nibs, and (5) raw knots. 


In a general way the evenness defects are considered. by manufacturers 
as much more serious than major cleanness defects, notwithstanding that the 
latter are usually much more numerous. Likewise, major cleanness defects 
are considered as much more serious than minor cleanness defects, though 
the latter are usually comparatively much more numerous. 


Much work has been done in attempts to establish a relative manufactur- 
ing value in silks by comparing the evenness and cleanness defects as 
determined by mechanical tests in order to have values based on numerical data 
rather than sight and touch inspections, at the same time recognizing the value 
of such inspections when made by competent inspectors. It is only fair, I 
think, to state that no entirely satisfactory results have come from these 
attempts. However, they have opened up a hapeful outlook for the mechanical 
testing of silk as a means of grading it for manufacturing purposes. 


Evenness and Cleanness | : 245 


What is needed very much, in the writer’s judgment, is a more determinate 
description of raw silk than is given by such names as Crack Double Extra 
or Best No. 1, or ninety-four or seventy-six per cent, or any other all- 
embracing terms. A description based on mechanical and physical properties 
seems to be the most hopeful and can be of great value whenever the mechanical 
and physical properties can be determined by tests with a fairly high degree 
of certainty; i. e. so that a duplicate series of tests on the same silk will 
check close enough for practical use. 


It is my purpose in these notes to call attention to some of the more 
important mechanical tests that have been tried for the purpose of grading 
silk by defects and to call attention to some of what seem to me to be their 
strong and weak points, hoping thereby to make more clear the value of the 
tests and to indicate some of the difficulties encountered in carrying them out. 
I shall in doing this pass over attempts at micrometric and caliper measure- 
ments for this purpose as practically futile, though theoretically they are quite 
appealing, and take up in order the sizing test, the serimeter test, the mirror 
tests and the gage test. 


Sizing Tests 


The primary purpose of the sizing test is to convert weight into an equiva- 
lent in length or “yardage” and it is done in a way to make possible the dis- 
covery of variations due to lack of care on the part of the reeling girl in keep- 
ing the proper relation between the beginning, middle and end portions of 
the cocoon baves running together to make up the silk thread. 


The regular standard sizing test consists in weighing and comparing the 
weights of thirty skeins, 450 meters long, taken three consecutively from each 
of ten sample skeins taken at random from a bale, no two from the same book. 
Each three skeins represent 1350 meters of silk from a single skein and the 
thirty sizing skeins represent in all 13,500 meters of silk thread. 


The weight of these skeins usually varies even among those taken from 
the same sample skein and sometimes shows quite wide limits between the 
lightest and heaviest of the thirty skeins. For this reason the variation in 
the sizing skeins has come to have for many users of silk significance as an 
indication of evenness as described in the foregoing four divisions. 


In order to use the sizing skeins to advantage for this purpose, it is best 
to arrange their weights in some orderly way on the report sheet so that 
one may at a glance get a good general survey of the variations and the 
extremes for those taken from the same sample skein as well as for the whole 
of the thirty skeins. * * * . 

All tests tend to suggest that for the same amount of silk one can get 
a better idea of evenness by increasing the number of skeins, but there has 
not been any adequate data accumulated for comparisons to determine what 
increase in the number of skeins would give a consistent and repeatable even- 
ness for a silk. More data collected from different sources with the mill 
run proofs of the adequacy of the tests are necessary before offering any 
definite opinion. 
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The usual argument against the adequacy of variation in sizing skeins 
as an indication of evenness is that fine and coarse threads of considerable 
lengths may be present in the same skein and balance each other, not, therefore, 
showing in the weight of the skeins. If the length of sizing skeins were made 
about one hundred meters and they were weighed with a high degree of 
accuracy, a very good idea of evenness from these skeins could possibly be 
obtained, though there would still be chance enough for the balance of fine 
and coarse threads. 


Suppose that a fine thread (thirty per cent undersize) in order to be con- 
sidered a serious defect must be fifty meters long; i. e., one-ninth (1/9), 
the length of the sizing skein. One would then have a weight that was to 


the average weight as 400-+227 is to 450. The skein would, therefore, weigh 


5x4 = thirteen and five-tenths deniers in case the average size was fourteen 


deniers. This shows that a deviation of five-tenths denier below the average 
weight would indicate a fine thread fifty meters long. A greater deviation 
would indicate a longer or finer weak thread in proportion to the deviation. * * * 


The 225-meter skeins are twice as many in number and indicate roughly 
twice as many fine and coarse threads as are indicated by the 450-meter skeins. 
If, likewise, we were to make skeins 112.5 meters long, we would have 120 
skeins, and if we weighed them to the nearest half denier we would doubtless 
increase the number of indications of fine and coarse threads and decrease 
the chance of fine and coarse threads balancing one another within the skeins, 
but furnish no conclusive proof. 


Cutting down the length of the skein is A te unless we weigh with 
a higher degree of accuracy. Cutting the length of the skeins to 112.5 meters 
and weighing to a tenth denier might furnish a much better indication of the 
evenness, just as weighing to one-quarter denier is considered better in case 
of the 225-meter skeins than one-half denier in the case of the 450-meter skein. 


_ Applying the same reasoning to the larger sizes we find that a variation 
of about seven-tenths denier over or under size indicates a fifty-meter length 
of thirty per cent undersize or oversize as the case may be, for the average 
size of twenty-one deniers. Also, that a variation of about one denier rep- 
resents the like oversize and undersize for an average size of twenty-eight 
deniers. 

This use of sizing skeins as an indication of evenness requires much more 
accumulation of data for comparison. The data should include 450, 225 and 
112.5 meter sizing tests made with a high degree of accuracy and should be 
compared with data obtained by the tests described below. All should be 
checked by mill run sheets. (More publicity is needed in this latter respect 
for best results.) 
| The Serimeter Test 

’ The serimeter shown in Figure 83 is one of the latest and best types. It is 


designed to apply tensile stress to a silk thread so as to give an approximately 
uniform rate of strength. This is accomplished by attaching the lower clamp, 
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C, to the piston rod of a piston working in oil and falling by its own weight. The 
usual speed of this piston is eighty c/m per minute when pulling on a silk thread 
one-half meter long. The stress is read on the circular scale S, and the elongation 
on the vertical scale K. A is an attachment devised in the shop of the United 
States Testing Company, Inc., to make possible the use of other lengths of the 
silk thread than the half meter for which the apparatus is constructed. The ap- 
paratus automatically registers the breaking strength and the stretch at breaking 


stress. 


Fig. 83 


The serimeter test of ten breaks is usually reported so as to give the break- 
ing strength and the elongation at rupture for each and the average of the ten. 
Table 6 gives three examples from actual tests, made in the laboratory. In these 
tests painstaking choice of the portions broken insures that these portions are as 
good representative specimens as can be chosen by the eye. It will be noticed 
that even in the most uniform set, No. 1, there is a considerable variation amount- 
ing to as much as twenty-five per cent of the average, a variation that would not 
be admissible in the case of steel. 
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When one considers. carefully the makeup of the silk thread he is not sur- 
prised at these variations, but is rather surprised that they have been used to such 
an extent for determining the physlcal quality of the silk. .The thread is made up 
of cocoon threads, which themselves are of Variable cross section and which can 
be made variable in their nature by the processes in the filature. Then, the 
cocoon baves making up the raw silk thread may be of different lengths in the 
same portion of the silk thread, due to a sort of waviness in one and straight 
lay of another. 


Altogether it is easy to see that a larger number of breaks than ten is neces- 
sary to get anything like a good average result that can be closely repeated on a 
check test. Moreover, these tests at best only give the breaking stress and elong- 
ation at rupture and do not give the characteristic stress-strain relations for 
stresses below the breaking stress. 


No. 1 No. 2 No. 3 

Elasticity Tenacity Elasticity Tenacity Elasticity Tenacity 
202 75 196 48 157 54 
165 64 240 75 205 73 
180 55 161 62 229 69 
205 62 171 43 143 5S): 
222 54 181 - Oe =. 164 55 
204 60 <24F 49 178 78 
190 64 190 64 202 64 
196 50 185 67 162 48 
190 64 210 63 143 ny 
168 64 204 40 184 56 

Table 6 


The variation in the breaking strength (tenacity) of the raw silk thread 
as found by the serimeter has received considerable attention as an indication 
of the evenness of the silk thread. This test when made on only ten portions 
as a quality test is of very doubtful value as an indication of evenness. How- 
ever, if the number of portions is made large enough and the portions are 
chosen with good judgment, the variation in the breaking strength of these 
several positions may give a very good idea of the “run” of the silk thread. 


The portions of threads to be broken may be chosen to advantage from the 
thirty or sixty sizing skeins formed in making the sizing test. These skeins 
should be cut once across, giving 112.5 centimeter lengths, 12,000 portions and 
13,500 meters of length. The portions chosen should be taken at random from 
the sizing skein, but should be taken in equal number from each and every 
skein. This will give a good distribution of the portions throughout the 
13,500 meters of silk. .Ten portions taken at random from each of the thirty 
or five from each of the sixty (the latter preferred), three hundred in all, 
will make a very good test for this purpose. 


Elasticity and Tenacity 249 


As a probability speculation, we might assume that in the 13,500 meters 
of silk in the sizing skeins there are known to be two forty-five meter portions 
that are weak (thirty per cent under average); what is the probability that 
both are in the sample skein or one in the first sample skein and the other 
in the tenth or some other sample skein; or what probability that the whole 
of the forty-five meters is in a single sizing skein rather than distributed in 
two? It is easy to see that such speculation does not lead us along the road 
of assurance; each case is only that of the usual white and black ball illustra- 
tion of our text books in algebra. 


However, if we take the thirty sizing skeins of the 450 meter sizing test, 
and assume that the whole forty-five meter weak portion is in a single skein 
and that there are two such weak portions there, the probability of drawing 
a skein at random from the thirty is one-fifteenth, since there are two favorable 
and twenty-eight unfavorable opportunities in a total of thirty, something more 
definite. But better still, if we choose one 112.5 centimeter portion at random 
from each of the thirty sizing skeins, thirty portions in all, we have a higher 
probability of “catching” the weak thread in thirty breaks than is given above 
of catching it in the first skein drawn, since two forty-five meter weak threads 
make eighty of the 12,000 portions made by cutting once across the sizing skeins. 
The first portion drawn, therefore, has a favorable chance of only one one- 
hundred-and-fiftieth (1/150) as against one-fifteenth in the case of drawing 
the skein, but when thirty are taken, one from each skein, the probability be- 
comes approximately 30/150, or one-fifth which is three times as favorable as 
drawing the skein. Now if we draw two at random from each skein the prob- 
ability becomes roughly 60/150 and so on until we draw five portions from each 
skein, when it becomes practically certain that one of the 150 will be weak, and so 
on until ten are taken from each sizing skein, making 300 in all, when it is practic- 
ally certain that we should find two weak portions indicating the two weak 
threads. 


It will be seen that if the two weak threads had been each nine instead 
of forty-five meters long the probability of “catching” them in the 300 breaks 
would not have been as great. In like manner one can reason that had the 
two weak portions been ninety meters each the probability of catching them 
in 300 breaks would be greater than when they were only forty-five meters 
long. In general the longer the weak portion or the more numerous the short 
weak portions the more probability of “catching” at least one of them in 300 
breaks, and conversely. 


It is obvious that the same reasoning can be applied in the case of prob- 
ability of catching the coarse portions of the thread. The serimeter test, 
therefore, like the sizing skein range test, works equally well in discovering 
fine and coarse portions of the thread. Like the sizing skein range test, it is 
not sufficiently conclusive. 
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The Serigraph Tests 
Fig. 84 shows a serigraph designed for giving recorded stress-strain relations 
of cocoon baves or single ray silk threads. It is a very ingenious device and in 
skilled hands can give very good results: Nevertheless the writer, recognizing 
the academic value of these tests, hopes that a simpler and more satisfactory 
apparatus may be devised for this purpose. 


Fig. 84 


This apparatus is described in sufficient detail in the March, 1920, number of 
SILK in the second monthly part of a paper running through several months on 
“A Study of the Physical Properties of Silk,” by Dr. Hagihara, of the Kyoto 
Higher Technical School. : 
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In describing this apparatus and the principles of its action, Dr. Hagihara 
has used one quite significant sentence which I shall quote for the purpose of 
emphasizing it. He writes: “It is more important for practical purposes to 
determine the behavior of the thread in the course of the loading than the break- 
ing strength and elongation.” I wish to emphasize particularly the phrase “for 
practical purposes,” inasmuch as all too little consideration has been given to this 
subject. 


The serimeter test-as usually carried ott, as already pointed out, does not 
record the breaking strength at rupture, but records the maximum load the thread 
will support before weakening. It records the elongation at rupture so that it 
does not furnish a single point of such a curve as that for soft steel. It shows 
_the maximum stress and the maximum stretch, which are really two different 
points on the curve. What is needed is the points of stress-strain relation for 
each point of stress up to the maximum stress. In the hands of a careful skilled 
operator, Dr. Hagihara’s serigraph gives this relation with a fair degree of ac- 
curacy. However, much more work should be done with it by different workers 
to check and confirm Dr. Hagihara’s work and deductions. One of the greatest 
difficulties to be met is the lack of uniformity in cross section and composition, 
even in a single cocoon thread of short length. 


In the case of silk, we have not gone far enough as yet to develop a suitable 
method of getting the stress-strain relation beyond the point of maximum stress 
up to and including the point of rupture. The important thing to note is that 
silk, like soft steel, does not rupture at maximum load, and shows a quite high 
degree of elasticity, ranging from about forty per cent to about sixty per cent of 
the maximum stress. 


The serigraph shown in Figure 85 is a somewhat modified fabric testing 
machine, and is much more adapted to testing the elastic properties of silk 
for practical purposes than the serigraph shown in Figure 84. It is not suited 
to testing single threads, but is used with one hundred or more threads in 
parallel. The machine shown has a capacity suited to 200 or 400 threads in 
parallel. 


The 200 threads may best be taken from a sizing skein of the 225-meter 
sizing test by simply cutting it once across, and the four hundred threads may 
be taken in like manner from the 450-meter sizing skein of the 450-meter sizing 
test. 


The test is made on a length of ten centimeters (four inches), between 
jaws of the serigraph, and with the jaws separating at a uniform speed of six 
inches per minute. 


Altogether the serigraph test on 200 or 400 raw silk threads in a bundle 
ig a practical test, easily and quickly made, and shows the stress-strain rela- 
tion up to the maximum stress, which is all that is required in practice, 
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Mirror Tests 


The sizing skein weights and the serimeter breaks as described above clearly 
do not furnish the conclusive evidence on evengess that is desirable for practical 
purposes, to say nothing about the kind of accuracy that is required by the 
investigator. Moreover, these tests do not determine cleanness defects at all. 


Fig 85 


Mirror tests, as the black card inspection is called, have the merit of 
showing all of the silk under test so that defects of all kinds may be examined, 
but as usually carried out there is not enough silk shown to be representative 
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of the lot. For a quick “glance-over” inspection a large amount of silk is 
1ot as satisfactory on the whole as a smaller amount carefully selected. The 
eleven-inch by seven-inch inspection cards (size of cards so chosen because 
twenty-two-inch by twenty-eight-inch cardboard cuts without waste to this 
size) having, say, 250 meters of silk to the card, give a good enough quick 
survey of the raw silk. There should be ten cards, each one having silk from 
1 single sample skein, the ten representing the ten sample skeins chosen from 
a bale in the standard way of sampling. These cards will at a glance to the 
experienced eye show whether the silk from the different skeins is apparently 
alike and whether it has many or few defects and whether the more harmful 
Ir less harmful defects predominate. 


Careful attention should be given to one difference between mirror tests 
for thrown silk and spun silk yarns and-mirror tests for raw silk. In the case 
of raw silk threads of nine (9) denier average size, we have an average diameter 
of about 0.0017 inch, one six-hundredth inch, very approximately. (For more 
details of the diameter of raw silk see below under Gage Test.) Students on 
the vision of the human eye tell us that it requires a “sharp” eye to see an 
object one six-hundredth inch in diameter, so that a nine denier raw silk thread 
is right at the limit of clear distinct definitive human visibility. An illustration 
of limit of visibility is furnished by spider web silk which is seen on a foggy 
morning after a dry spell of weather. During the dry weather the spiders are 
busy as usual making their snare webs, but these are invisible until condensed 
moisture on them shows them to us, giving an impression that they have sprung 
into existence over night. . 


Students of human eye visibility also tell us that the smallest visual angle 
under which two points may be recognized as two distinctly separate points 
is one minute of arc; at smaller angles the retinal images of the two points merge 
into one. At fifteen inches from the eye, a good reading distance for fine print, 
an angle of one minute subtends an arc of approximately .0045 inch in length, 
which is about two and one-half times the diameter of a nine denier raw silk 
thread. Silk threads should be placed on the mirror cards with at the least .0045 
inch between them. From fifty to one hundred threads to the inch, according 
to the size of the thread, will be found better than a higher number. 


— 


It should be noticed that the first case has to do with the ability of the 
human eye to see a thing at all and that the second case has to do with its 
ability to separate things into distinct parts, each of which parts must be visible 
by itself, i. e., the parts must be at least one six-hundredth inch in smallest 
dimensions. To make this clear consider a black line ruled on white paper. 
Taking no account of iridescence, the line must be one six-hundredth of an inch 
wide to be clearly visible and two such lines ruled in parallel on the paper must 
have a space between them at least 0.0045 inch wide in order that they may be 
seen as two distinct lines; with a smaller space between them they will appear 
as one wider line. 
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In the visual inspection of silk these visibility and differentiation factors 
must be kept constantly in mind. To see a looped portion distinctly it must 
be separated 0.0045 inch from the main portion of the thread. To see differences 
on opposite sides of a silk thread it must be at least .0045 inch in diameter. By 
this kind of analysis we are led to see how much of the general real appearance 
of the raw silk thread may escape us on account of the limitations of human 
vision. The almost continuous variation in the diameter of the thread, for 
example, is not noticeable unless there are considerable abrupt variations or 
the variations have been magnified by projections on a screen. 


Fig. 86 


The usual apparatus for making the eleven-inch by seven-inch mirror 
inspection cards is shown in Figure 86. It consists of a spindle, one end of 
which clamps two thin pieces of sheet iron, between which the black card 13 
held while the silk is wound on it by turning the handle at the other end of 
the spindle. The card with the silk wound on it is removed from the clamp 
by simply slipping it side-wise out of the clamp. The number of threads per 
inch may be varied by changing the belt from one set of the cone pulleys to 
another, thus increasing or decreasing the angular velocity of the screw relative 
to the angular velocity of the spindle. The apparatus as a whole is very simple 
and is satisfactory for small cards. 


A 
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Various devices have been developed for the purpose of showing more silk 
than is shown on the small cards of Figure 86. Some of these devices are 
simply the mechanical variations on the plan of Figure 86 necessary for holding 
larger cards, which sometimes are rectangles sixty-inch by thirty-inch in size. 
It is not necessary to go.into the details of these large card machines as in 
general principles they are illustrated in Figure 86. One device developed in 


Fig. 87 


this country and made in Newark, N. J., substitutes for the card of Figure 86 
two rectangular cards about sixty inches long and eighteen inches wide intersect- 
ing each other along their middle lines at right angles so that the intersection 
is the axis of a reel and their outer edges are the reel bars of a four bar reeling 
machine. The machine may be furnished with a number of these reels, so that 
some may be winding while others covered with silk may be inspected. In 
this case the cards do not touch the silk except at their edges and furnish a dark 
background not in contact with the silk. The reels are covered with silk by 
winding from several bobbins at the same time so that the winding is done 
quickly and may be from ten bobbins taken from the regular ten sample skeins. 

In using large card inspections one must be careful not to reach snap judg- 
ments from the general appearance of the card in the one “glance-over” way. 
The inspection should be made over small areas separately by count in so far 
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as evenness and major cleanness defects are concerned, and may be guessed in 
so far as minor cleanness defects are concerned. It will be found that close 
attention to the two elements of human visibility mentioned above will be an 
advantage to the inspector. 


Figure 87 is an illustration of a Japanese device for showing a considerable 
yardage on a cylinder whose surface is marked off into rectangles by red lines. 
The cylinders are constructed with a portion hinged and held in place by a 
spring. This portion may be pushed in on one side as shown in the left hand 
cylinder of the figure, thus loosening the threads so that they may be pushed 
off over the end of the cylinder without breaking. The axle of the cylinder 
can be lifted out of its bearing in order to remove the silk from the machine. 


Fig. 88 


Figure 88 shows a device originating in Switzerland to act as a sort of 
continuous card inspection machine. The silk is wound from several bobbins 
onto a reel, passing through two sets of reeds at opposite sides of a curved 
mirror. Two mirrors are furnished with the machine, one black and one white; 
either may be remdved and placed over the other. The machine is furnished 
with a Chinese abacus counting device for counting six different kinds of defects 
as the silk passes over the mirror. 

In passing on to the consideration of the gage test, I might mention that 
in making a careful count inspection by using any one of these card devices, 
it will be found that there is an eye strain that can only be endured for a short 
interval of time. A good light is essential and the eye should be relieved by 
alternately doing something else at frequent intervals. 
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The Gage Test 


The gage test as a means of determining the evenness and cleanness defects 
in raw silk is, in the judgment of the writer, the most practical test for this 
purpose that has so far been tried out. It is not all that could be desired by 
any means in several important particulars; but, nevertheless, it comes nearer 
to giving the important defects in numbers per given length than any other 
test, and with a minimum of eye strain and personal intuitive judgment. In 
competent and experienced hands it is a test that checks itself closely enough 
for most practical purposes. 


The fundamental idea of the gage for the testing of raw silk is based on 
the diameter of the silk thread. The gage as now made for the gage machine 
is a modified. and more accurately adjusted very narrow V-shaped slot than 
that first introduced by the successors to Gospard Honeggar, at Ruti, in Switzer- 
land, over twenty years ago in a machine for recleaning raw silk by running it 
through a quickly adjusted V-shaped slot under suitable conditions of speed 
and tension. 


The gage shown in Figure 23, Chapter VI., consists of two bars of hardened 
tool steel of rectangular cross sections with two accurately plane surfaces facing 
each other and bolted together so as to form a narrow V-shaped slot, which 
has graduations along one side of it, indicating the denier size of the silk that 
will run through at that point without breaking except when a defect passes 
into the slot. 


The fundamental idea in the graduation of the gages is the diameter of 
the raw silk thread. If the raw silk thread was a compact body of strictly 
cylindrical form and of homogeneous material, the computation of its diameter 
could be accurately made from the weight of sizing skeins and the specific 
gravity of the silk. The formula for this purpose would be W = 45000 |] r2G, in 
which W is the weight of the sizing skein in grams, 45000 is the length of the 
sizing skein in centimeters, || is 3.141, r is half the diameter and G is the specific 
gravity of the silk. 


The specific gravity may be placed at four-thirds for all mulberry silks 
without appreciable error. This corresponds to the specific gravity found by 
Vignon, 1.33 to 1.34, and published by Silberman as correct. In the laboratory 
of the United States Testing Company, Inc., the specific gravity of mulberry 
silks has been found to be very approximately: 1.34 for White Japan and Shang- 
hai Steam Filatures; 1.35 for Yellow Japan and 1.36 for Canton. 


Since the graduation of the gage depends on a diameter corresponding to 
the denier size of the thread, it is expedient to put for W in the formula its 
equivalent D/20, where D is the size in deniers. The formula then becomes 
D/20 = 45,000 || r2G. Putting in the numerical values for || and G and re- 

D 
arranging we have r2 ——————_——_— = .D/3769920 from which we get a 
1,200,000x3.1416 ; 
value for r = VD/1942 = KVD, say: from which it appears that r and there- 
fore 2r (diameter) varies as the square root of numbers representing the size 
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in deniers. Taking D = 9 we get from our formula, r = 3/1942 = 0.001545 
centimeters, 15.45 microns, and the diameter is 30.9 microns. Since the diameter 
varies as the square root of the size in deniers we.can now give the diameters 
for sizes 9, 16, 25 and 36 deniers without a table of square roots as respectively 
20.6, 30.9, 41.2, 51.5, and 61.8 microns. As a matter of fact the working diameters 
are somewhat greater. Rosenzweig in “Serivalor” gives the diameters respec- | 
tively for the sizes named above at 29.5, 44.3, 59, 73.8 for the first four. These 


diameters are roughly one and one-half times as great as those computed by 
the formula. 


Fig. 89 * 


In the laboratory of the United States Testing Company, Inc., a series 
of five tests has been made on different sizes of each of Shanghai Steam Fila- 
ture, Canton, Yellow Japan and Italian raw silks in order to furnish a rough 
check on the Rosenzweig diameters, which were obtained by winding certain 
lengths of known weight on black mirrors with the adjoining threads in close 
enough contact so that a linear magnification of 8x showed neither gaps nor 
doubling. (This statement should not be taken too literally.) The number 
of threads per inch was then determined, from which it is easy to find the 
average diameter. The check tests made by the Testing Company gave average 
diameters roughly one and one-half times as great as those computed from 
the formula and in good enough accord with the diameters of Rosenzweig to 
indicate that. he obtained diameters nearly engqugh correct to be adopted for 
practical uses. 
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Some attempts have been made to show that the actual diametrical dimen- 
sions would be greater than the theoretically computed diameter, if a silk thread 
were considered as made up of cylinders lying in parallel. This is a futile 
speculation since the baves are not cylindrical. } 

Rosenzweig states that the actual diameter in the case of four bave threads, 
say, will be to the theoretical in the ratio of the area of a circumscribed square 
to the circle, i. e., 4r2 / ot r? or as 4/3,1416, making the actual diameter about 
1.27 times the computed one. As a matter of fact, the computed diameter for 
the equivalent of the four bave thread in the above assumption would be twice 
that of one of the baves, or 2D, 2D multiplied by 1.27=2.54D, which is some- 
what larger than the maximum diameter AB shown in Fig. 12. AB is 2,41D 
by the geometry of the figure. The reader grouping 5, 6, 7, 8, etc., will find 
that seven cylinders make a very compact group of six around one. 

The gage machine as now made by the Testing Company is shown in 
Fig. 24, Chapter VI. The gages, ten in number, are mounted on a bar that can 
be racked backward or forward so that the silk thread shall pass through at the 
place marked for its average size, which must be known before beginning the test. 

The test consists in running a certain yardage through the gages and count- 
ing the defects of different kinds that cause breaks as the silk passes through 
the gages. 

Figure 89 shows a counting device that is handy but not essential. Ruled 
paper with the name of the defects printed or written at the left hand end 
of the lines may be used quite effectively by making the count on each line 
groups of five dashes and placing the sum at the right hand end of the line, as: 


ee Weak threads Pi 11 14\ et itt 14 
. Stuece £1111 “itl Wilden 22 
etc., etc. 


It has been urged against the gage test that the gages do not catch all 
defects, more particularly fine ends. It catches enough fine ends to place the 
silk in its class and is as repeatable in this respect as any practical test known 
to the writer. That it does not catch all the loops, nibs, etc., among the minor 
defects is in its favor; it only catches those that are large enough to be harmful 
enough to warrant counting in the test. 

Given an unbiased and prolonged trial, the gage test will be found worth 
while, though admittedly not everything one could wish. It. is worthy of a 
thorough tryout in a large number of laboratories and should be used until some- 
thing better is established. Its findings should be compared with all other tests 
made for the same purpose. The more tests of different kinds for the same 
purpose the better. In order to adopt finally any one as superior to the others, . 
‘a large number of comparisons must be made. The more comparisons from 
different laboratories the better. 

The research laboratories of the U. S. Testing Co. stand committed to 
making the comparisons if only the other laboratories will submit data for the 
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purposes, and will gladly make check tests on raw silk sent to it by manufac- 
turers and others. It is very anxious for data of tests accompanied by mill 
run checks, and hereby commits itself to careful attention to all such data sub- 
mitted. Let us get together all the data possible to the end that we may more 
speedily arrive at a definite working conclusion that shall be of benefit to all 
users of raw silk. 


The Cohesion Test 


There is so much apparent confusion as to the meaning of cohesion when 
applied to raw silk threads, that it seems advisable at the outset to state that 
no attemp: will be made here to decide whether it should more properly be 
called a friction test, or whether it is logical to refer to it as a “soul-of-silk” 
test, or whether it is really the only test required for determining the quality 
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of the silk from the manufacturers’ point of view, etc., and say frankly that 
it is considered only from the point of view of determining a relative value of 
different raw silks to withstand separation of the threads into the individual 
cocoon baves from which they are made (an indication of the compactness of 
the agglutination). 


The test as made on the Seem Cohesion machine is the only one that will 
be considered in this paper. Figure 90 shows the machine as improved and 
manufactured by the United States Testing Co., Inc. 


The test is made by subjecting fifty threads in parallel on a suitable sur- 
face (compact black cardboard), to the rolling action of a small weighted very 
hard roller R capable of moving freely about its axis on pivots, while the card 
holding the fifty silk threads moves to and fro under it in the direction of their 
length. The axis of the roller makes an angle of 87.50° with the direction of 
this to and fro motion, thus giving a combination of rolling and sliding friction 
on the threads. 


The cohesion quality is indicated by the number of strokes (to and fro 
motions of the card), required to separate the threads into the cocoon baves 
from which they were made. The number of strokes is recorded by the counter 
N. One can tell quite easily in a good light when this breakdown is complete 
by placing an artists’ spatula between the threads and the card (removed from 
the clamps for the purpose), from time to time and carefully examining the 
threads. A fairly good agglutination generally requires one thousand or more 
strokes. | 
_ Many objections have been raised to this test. It is easy to offer objections. 
What we need is not objections ‘to the test, but something better offered as a 
' substitute. : 

Some object that its findings are only applicable to silks for single weaving, 
and that it does not imitate this weaving action at all. So far the writer has 
not found one of these objectors who is willing to go on record as having proved 
the unreliability of the relative values as found by this test when checked against 
mill “runs.” Others object that too much has been claimed for the general 
value of its findings. This is doubtless true, but why condemn the test because 
some enthusiast gives too large meaning to its findings? 


I wish to call attention to one objection in particular. It is pointed out 
by some that the filature operators will “beat” the test by keeping the water 
in the basins at a high enough temperature and sufficiently gummy, and by 
drying on the reels at just the right rate. The test will have proved its utility 
if this way of “beating” it is successful. 


I shall conclude this subject by giving a few examples from the old and 
the new way of conducting this test. The old way was to take ten threads 
from each of five skeins to make up a card. Four cards were made from twenty 
different skeins and the strokes averaged. Table 16 shows the findings of five 
such tests typical of the higher averages. 
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Table 16 


Testl Test 2 Test 3 Test'4 Test 5 
1000 2000 1400 2050 £2400 strokes 


Card NG at 

Card No. 2 900 1150 1600 ~§ 1850 1750 strokes 
Card No. 3 1150 1500 © 1500 1750 2850 strokes 
Card No. 4 1100 900 1450 1650 2300 strokes 
Total 4150 5550 5950 7300 9300 strokes 
Average 1037 1387 1488 1825 2325. strokes 


Tests 1 and 3 show even sets of cards. Sets showing wide variation 
in number of strokes of the four cards are much more usual, tests 2 and 5 
being typical. 

The new way of making up the cards for the test differs from the old 
way only in taking the fifty threads. for each card from the same skein, each 
card being made from a different skein. Table 17 shows four such tests. 


Table 17 
Testl -’Test2 Test3  Test4 
Card No, 500 1100 1150 2600 strokes 
Card No. 2 500 1050 850 2600 strokes 
Card No. 3. 500 1250 900 2650 strokes 
Card No; 4 500 1150 900 2650 strokes 
Total 2050 5550. 3800 10500 strokes 
Average 512 13875 950 2625 strokes 


It should be noticed in comparison that the greatest variation in the num- 
ber of strokes is in Test 3, when Card 1 shows thirty-five per cent more strokes 
than Card 2. This is an unusual difference suggesting that Card 1 should be 
repeated. 

These four tests are from four different skeins, from four different books 
out of the same bale. Now, if we assume for the moment that Card 1 of Test 3 
has been repeated and it is found 900 strokes are required, instead of 1150, we 
shall have a fairly representative set of cards in each of the four tests. The 
average strokes for each test will not usually show such a large variation, the 
average in Test 4 being more than five times the average in Test 1. 


The significant thing is that in the same bale, which may be assumed to 
be made up of skeins from the same filature all made from the same grade 
of cocoons, there are such wide differences in the tests. If the filature operators 
become convinced that it is necessary to ‘“‘beat” the cohesion test so that such 
wide difference shall not exist, the writer would suggest as a start that careful 
attention be given to the condition of the water in the basins, both as to uni- 
formity of temperature and gumminess, the speed of reeling, the rate of drying 
and the croisure. If these elements of success are all given proper care, it may 
be found in the future that good agglutination *is more common and waviness 
and loopiness less common in silk threads. 


———— 
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5 “LOUSY” SILK 
D. E. Douty and K. B. Lamb, United States Testing Co., Inc., in SILK. 


During the years 1913-1914 there was a considerable increase in the number 
of complaints of “lousiness” and of unusual flossiness in dyed silk yarns. From 
the nature of the inquiries received at the Testing House there is evidently a 
diversity of opinion in the silk trade as to what is meant by the term “lousiness.” 


J 


Fig. 91. Silk boiled off seven minutes, magnification 150 diameters; 
showing lousy markings, silk lint and fibrillae. 


Imperfections in skein dyed silk may be grouped into four classes; i. e.: 
(1) Those existing in the silk filament as it comes from the cocoon. 


(2) Those caused by faulty reeling of the filament from the cocoon into 
the raw silk thread such as duvet, vrilles, fine ends, double ends, slubs, nibs, 
knots, imperfectly cemented filaments, etc. 


264 | Raw “SileoShitees 


(3) Those due to bad throwing, improper soaps or oils used in soaking, 
or to rough handling. 


(4) Those caused in the boiling off and the dyeing processes. 


If only the skein-dyed silk yarn is available for examination it is usually 
impossible to locate definitely the causes of the imperfections or TAGiEAre the 
group to which they belong. 


Lousiness belongs strictly to the first class. The flossy condition caused 
by it may be aggravated by rough and improper handling or kept at a minimum 
by careful handling, but primarily it originates in the raw silk. 


Construction of the Raw Silk—The single “bave” or “end” as it comes from 
the spinneret of the worm is composed of two filaments of fibroin, secreted by 
the two glands and cemented together by sericin or gum. Each filament of — 
fibroin is itself composed of bundles of exceedingly fine fibrillae also cemented 
into a compact mass by the sericin. 


When a normal silk is prepared for iy dee a portion of the gum is boiled 
off. A sufficient amount remains to cement the two filaments and the fibrillae, 
of which they are composed, compactly together and the thread remains smooth 
and lustrous. If insufficient gum remains to hold the filaments together they 
separate and form a loose soft thread, the ends split, the silk becomes flossy, 
and, in extreme cases, the filaments themselves separate into the fibrillae and 
the silk becomes very flossy. 


Even normal silks differ quite widely in the ease with which the gum dis- 
solves.. The dyer regulates the boil-off to suit the material and the process 
to which it is to be subjected later. 


Silk as an Abnormal or Imperfect Raw Silk—In this article the term 
lousiness is used to describe the tendency which the original bave, as it comes 
from the cocoon, has to split into its elemental fibrillae and become usually — 
flossy upon being degummed in a neutral solution of olive oil soap and water. 
It does not refer to any mechanical defects in reeling from the cocoon such 
as duvet, vrilles, knots, imperfectly joined baves, etc.; nor, as is so often done, 
to any imperfections classed above under groups 91 and 92. 


It is impossible by the ordinary methods of visual inspection and touch to 
detect lousiness in raw silk. 


The characteristic markings on the filament are so small that they can only 
be seen by the use of the microscope and cannot be detected by the “feel” of 
the silk. 


This fact led a special committee of the Silk Association of America in 
April, 1904, to make a report, which: was approved by the Board of Managers 
of the Association, as follows: 


(1) “The fact that raw silk is ‘lousy’ cannot be discovered in the raw 
inspections as usually practiced. 
“It is a well established fact that raw silk of soft nature shows as a rule 


the defect in question to a much greater extent than raw silk of hard nature 
when dyed. 
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(2) “If raw silk ig delivered and accepted according to accepted sample, 
or according to classification. agreed upon, the responsibility is the buyer’s and 
not the seller’s. ee e 


(3) “The raw silk importer’s responsibility ends when silk is delivered 
and accepted according to stipulations of contract.” 


Fig.92. Silk boiled off ten minutes, magnification 150 diameters; 
showing same condition as in Fig, 91. 


-Lousiness first becomes apparent to the manufacturer after the silk is 
boiled off and dyed. The yarn is excessively flossy and in most cases there 
appear on it numerous white or light colored specks resembling dust or lint. 


_ It was thought by those who first considered the matter, that the trouble 
was caused by some insect or parasite which was known as the silk “louse,” 
and the word “lousiness” was a natural result of this erroneous idea. 
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Lousiness comes of course from no such cause and is a misleading and 
incorrect word. It has been used by the trade for so many years and so 
universally, that it would be difficult to substitute a better and more fitting term. 


An examination of the specks by means of the microscope shows that they 
are masses of the exceedingly fine silk fibrillae matted and tangled together. 


Fig. 93. Boiled off, dyed, three thread tram; magnification 75 
diameters 


They may occur regularly or irregularly and may be very plentiful or few. 
They give the skein a dirty, dusty appearance and the term “Lousiness” when 
used in the slang sense really describes this appearance very well and is prob- 
ably one reason why the term is in such popular use. The fact that they do not 
seem to take the dye has led many to believe they are composed of some foreign 
material. 


Silk Lint.—Since these defects are composed entirely of silk and resemble 
dust or lint we suggest that they be called “silk. lint.” 


From recent studies of samples submitted for examination a possibility 
seems to exist that there may be defective silks which split up very easily and 
become excessively flossy upon comparatively short boiling in a solution of neutral 
olive oil soap but which do not show “silk lint” after dyeing. There is also the 
possibility that there may be silks which do not show the swellings and cross 
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markings in the raw thread but which upon light boiling split up and become ex- 
cessively flossy. We hope to secure and report later upon these two possibilities, 


It is exceedingly important for the protection of all branches of the silk 


industry that some quick, reliable and dependable method should be found for de- 
tecting “Lousiness” in silk before it has reached the advanced stage of manu- 


Fig. 94. Boiled off, dyed organzine; magnification 150 diameters, 


facture and becomes useless for the less exacting uses to which it might have 
been applied. Since the importer has been unable by his ordinary methods of 
inspection to discover the defect in advance, he has by custom been somewhat 
relieved of responsibility. Notwithstanding this concession, every importer who 
is interested in developing his business and maintaining a high standard in the 
industry is vitally interested in finding some means that will assist him in pre- 
venting the importation of raw silk having this fundamental defect. Since 
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America is not a producer of raw silk very little can be accomplished towards de- 
termining the cause of “Lousiness.” We should, however, be able to accom- 
plish something towards a method for ‘detecting it.’ 

The present status is as follows: 


Microscopic examination of the raw thread will detect the irregular markings 
and swellings on the fibre and when they are present in numbers exceeding the 


Fig. 95. Raw silk; magnification 150 diameters. Two baves showing 
characteristic swelling and markings of lousy silk. 


usual and allowable number of nibs, slubs, etc., there is a great probability that 
the silk will become unusually flossy. Boil-off tests on small portions should 
be made on the raw and on small samples of thrown. In well defined cases such 
a procedure furnishes results upon which definite conclusions can be drawn. 
When, however, the defect is only slightly present the decision as to whether it is 
sufficient to prevent the use of the silk and to classify it as lousy is very difficult. 


The dyers are at present receiving much of the blame and in many cases 
unjustly. . 

We have had samples of raw silks that showed evident tendencies to split 
up with three minutes’ boiling in a solution of the very best neutral olive oil soap 
and to become unusable after ten minutes’ boiling. It is very doubtful if such 
a silk could be boiled off in the skein in the regular commercial quantities, with 
even the most careful handling and best materials without becoming excessively 
flossy. Combine with such a defective silk an order to give it a twenty or thirty 
ounce dye and the dyer’s task is almost impossible. 
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Fig. 96. Boiled off, dyed, three-thread tram; magnification 75 
_ diameters. 


Fig. 97. Boiled off, dyed, three-thredd tram; magnification 75 
diameters. 
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During the investigation of lousy and defective silks many photomicrographs 
have been made. We have chosen the ten accompanying ones as illustrating 
typical examples of lousiness. | : » Bec 

Figure 95. Raw silk; magnification 150 diameters; shows two baves or 


cocoon ends having abnormal swellings and cross striations which are so frequent 
in lousy silk. On boiling off the silk these lumps partially split up into the very 


Fig. 98. Raw silk; magnification, 150 diameters. Single bave 
showing lousy markings and split filament. oh 


fine fibrillae, and are evidently due to faulty secretion of the fibroin by the worm. 
This photomicrograph also clearly shows the formation of the bave, i. e., how it 
consists of two filaments cemented together by the sericin or silk gum. 


Figure 98. Raw silk; magnification 150 diameters. This photomicrograph 
shows more of the cross markings found in lousy silk. In addition it shows 
how part of the filament has split off from the main filament. If this silk was 
boiled off the detached part would further split up into the small fibrillae. 


Figure 91. Silk boiled off seven» minutes; magnification 150 diameters. 
Shows how lousy silk splits up into elemental fibrillae even after a very short 
boil-off. The fine hair-like lines are the fibrillae which have split off from the 
main filaments and the dark mass in the center of the photograph is a bunch of 
these matted together. 


Figure 92. Silk boiled off ten minutes; magnification 150 diameters. Shows 
the same condition as in the former one, i. e., a tangled mass of the fibrillae. 
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Fig. 99. Boiled off, dyed tram; magnification 150 diameters, 


Fig. 100. Boiled off, dyed tram; magnification 75 diameters. 
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Figure 96. Boiled off dyed silk, three thread tram; magnification seventy- 
five diameters; an excellent photomicrograph. The fibrillae can be seen splitting 
off from the fibre and collecting in a bunch. When these bunches are large 
enough to be seen they appear as the light-colored specks before mentioned 
which we propose calling “silk lint.” 


Figure 97. Boiled off dyed silk, three thread tram; magnification seventy-five 
diameters. Here we have the same condition as above in a more exaggerated 
form. Fibrillae can be seen all through the silk and a tangled and matted mass 
has collected at a point where there is a loop on one of the filaments. | 

Figure 93. Boiled off dyed silk; three thread tram; magnification seventy- 
five diameters. This shows another similar case with the “silk lint” firmly at- 
tached to the thread. 

Figure 99. Boiled off dyed silk, tram; magnification 150 diameters. This 
photomicrograph shows a small speck of the “silk lint” on the surface of the 
thread. The fibrillae are again in evidence as they always are in cases of lousy 
silk. 
Figure 100. Boiled off dyed tram, magnification seventy-five diameters. 
This also shows the matted fibrillae, this time very lightly attached to the surface 
of the thread. 

Figure 94. Boiled off dyed organzine. We here have a large matted mass 
of the “silk lint” in connection with a tangled knot of a filament. It is usually 
a fact that the “silk lint” is found at some portion of the thread that has a knot, 
snarl, or other obstruction upon it. The obstruction affords a good collecting 
place for the fibrillae which partly mass together during the boil-off, dyeing, 
winding and spooling of the silk. 

There are several theories which attempt to account for the fact that the 
“silk lint” looks white or light colored. We believe the following to be the best 
explanation of this condition: 

The fibrillae of which the “silk lint” is composed are exceedingly fine and 
of very much smaller diameter than the main filament. Therefore the fibrillae 
are much more transparent than the main silk fibre. This would allow more light 
to come through and a light color would result. Also the reflection and refraction 
of light would be very different in the case of the microscopical fibrillae from that 
of the larger filament. 

An illustration of the effect of size of particle upon color may be seen in cop- 
per sulphate (blue stone). If it is in lumps and large pieces the color is a beau- 
tiful deep blue, hence the name “blue stone.” If the lumps are crushed into fine 
powder the color becomes bluish white, but the composition has not been altered. 
The effect is therefore due entirely to the difference in manner in which the par- 
ticles transmit, absorb, reflect and retract light. 

Possibly the fibrillae do not absorb the dyestuff in the same manner as the 
filament, and there is also the possibility that the center of the tangled mass may 
contain some undissolved sericin which does not take the dye and therefore re- 
mains white or light colored. 

A more detailed study than any which has yet come to our attention must be 
made of the “silk lint” before positive knowledgé is at hand regarding its chemical 
composition and its action with dyestuffs. 3 
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In Ravelings or Lousiness published by The Silk Association in 1906 by per- 
mission of the late Signor Guiseppe Corte, Director of the Silk Conditioning 
House at Milan, Italy, we find the subject of Lousiness very thoroughly described. 
Under Chapter III we read: 

The formation of dots in dyed silks is especially damaging on account of 
the reduced lustre caused to the texture, which suffers a depreciation of value in 
relation to the number of microscopic ravelings of fibrillae that are found scat- 
tered on its surface. 

Since it has been proved that no silk is‘exempt from exfoliating and even 
the best show a number varying between ten and 100 per 1,000 meters of thread 
according to the method-followed in the degumming operation, one can understand 
that the task of the dyer must be to keep the proportion between limits that do 
not tarnish the appearance of the fabric. 

Practice has demonstrated that the presence of 100 to 150 “nibs” (fiocchetti) per 
each 1,000 meters in thread used for material ordinarily manufactured, does not 
damage the appearance of the fabric and it is only when the nibs amount 
to several hundred that the effect becomes disastrous. As the success of many 
fabrics is due to the judicious selection of the thread, and the exterior appearance 
of the raw silk does not give a reliable indication about its susceptibility to take 
on dyes uniformly and to produce the required results, the manufacturer can 
only resort to the direct examination of a small sample, and submitting it to 
tests calculated to ascertain the quality of the silk which he proposes to use. 


Especially when the purchase is of thrown silk of unknown source or when 
new articles are to be manufactured, it would be always advisable to have a trial 
of degumming in two successive three per cent soap baths and for the duration 
of half an hour, as is practised in conditioning establishments for official trials of 
boiling off (1). This operation should be followed by dyeing to make the nibs 
more perceptible so as to compare threads among themselves, or with fabrics of 
given lustre. The operation can be made more easy by winding the threads 
on a varnished board, disposing them side by side so that they cover a given 
portion of it. The apparatus made for this purpose by Henry Baer & C. is shown 
in the illustration Fig. No. 101. 


Wishing to proceed to the numbering of nibs (fiocchetti) the process indi- 
cated by P. Francezon for the defect of raw silks is followed. It consists in 
having the threads to be examined—three or four in number—pass on a table of 
opaque black marble unwinding them from bobbins with a speed varied accord- 
ing to the sight of an experiefced reeler having his or her eye especially trained 
to discern the abnormalties of the thread and to distinguish the defects of reeling 
from those owing to exfoliation and raveling of the fibrillae. If an experienced 
reeler is not at hand, recourse can be had to the projection apparatus, supplied 
with adjuncts to reel and wind the thread according to the dispositions conceived 
by Koristka to change the speed according to necessity. 


(1) It is clear that the silks which can stand the usual operation of boiling off will resist 
even better when the dyer shall have applied the improvements which we shall mention further 
on. In the dye-shop the boiling off is usually performed at a temperature below 100 degrees and 
with two soap baths, the first of which is prepared with twenty to thirty-three per cent of soap to 
the weight of the silk, and the second with one half. For silks that are to be dyed in dark colors 
the second bath is not infrequently used for the degumiming of a subsequent parcel, 
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The results that are obtained by the above-said method are not however 
to be compared to those obtained by examining the threads with the help of a 
microscope, for a magnifying apparatus makes conspicuous also the imper- 
fections that the naked eye cannot discern and that a manufacturer can overlook, 
as they have little influence on the commercial value of the fabric. 

Concerning these tests it is not to be forgotten that the threads do not 
offer a uniform structure and consequently the results are valueless if the test is 
confined to short portions of thread. 


Fig. 101 

In order to get a clear idea of the fluctuations exhibited by a single quality 
of silk, we had a skein ungummed and dyed, the heating being done in a vessel 
immersed in boiling water—and afterwards we caused the nibs to be numbered 
on 16000 metres. The results obtained prove that the number may vary between 
a maximum of 251 and a minimum of 42 per 1000 metres, when the examination 
is confined to 500 metres. Extending it to 2000 metres, the greatest variations, — 
deducted from the average results of four series of trials on 500—were reduced 
to 53: 119; by examining-4000 metres the relation became 81: 175, and finally with 
8000 metres it became 107:158. Besides making a considerable number of observa- 
tions, the aforesaid tests must be made on threads of the same “size” and of the 


same twisting, for — as was to be expected — the threads in which the fibres 
are less tightly pressed together on account of imperfect throwing — as often 
happens in tram — are in a condition to make the defect more evident than is 


the case with organzine which generally appears less defective. The manufac- 
turers are consequently exposed to greater risks with goods in which tram is 
used to give effects in fabrics where a great lustre is sought. 
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In tests directed to find out whether silks of a given source are subject to 
exfoliate more than usual, one factor cannot be neglected that has an influence 
on the whole appreciation of the defect; it originates in the color given to the silk 
which changes the grade of perceptibility or visibility of the nibs. The raveled 
fibrillae appear more or less evident according to the intensity of penetration of 
tinctorial substances in the nucleus of fibroin and to the intensity and nature of 
the colored rays reflected by the fibre. On this account the threads of a single 
quality appear unequally defective when we pass from light monochromatic to 
trichromatic colors. Desiring to ascertain how much the number of nibs on the 
same thrown silk can vary we have dyed in our laboratory under conditions quite 
identical, the same silk.in the following colors; and proceeded afterwards to the 


test of comparison. : 
: Number of nibs 


per 1000 meters 


i read. i wiitite silk ooo ose as ek 378 
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It appears that the visibility of nibs (fiocchetti) is lessened when the silk is 
dyed black and is the greatest in yellow. This result confirms the observation 
of experienced users of silk who affirm that the dark yellowish colors are those 
giving rise to the most complaints. 

Even when the manufacturer has a clear idea of all the factors that have an 
influence on the lustre of a fabric and has regulated the purchase of silk in relation 
to them, the result is always subordinate to the work of the dyer, who in his turn 
has difficulty to overcome in order that—especially following the boiling off—the 
silk may keep its lustre unaltered. If the threads were always of the same 
nature, it ought not to be difficult to settle the conditions under which the de- 
gumming may be accomplished without inducing splitting, but as they differ in 
the kinds of work, the size, degree of twisting, manner of winding and stretching, 
the work of the dyer becomes very difficult. Having to dye for third parties, he 
has no way to find out the source and the age of the silk entrusted to him. Even 
if aware of his duty to make opportune tests in advance of boiling off in order 
to recognize the nature of the silk, and to classify it with the purpose of timely 
modifying of the boiling off process according to the quality of the thread, he 
generally studies only the organoleptic characteristics which are uncertain and 
cannot always be helped by the customary tests, as these concern the thread 
and not the original fibre by which the former is made. 

Even if the dyer were aware of the quality of the silk which he receives 
daily from manufacturers, it would not be possible for him to take into consider- 
ation all the factors that have an influence on the results of the boiling off; not 
only because it is not easy to establish their entity, but also because the compensa- 
tion which he receives for the degumming and dyeing does not allow him to keep 
always separate the different parcels and to proportionate the duration of the boil- 
ing off in the soap bath with the nature of the thread. 
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In many cases he is obliged to treat in the same way silks of a low quality 
and little twist, subject to a loss of fifteen to sixteen per cent ;—with others that 
lose in the bath only sixteen to seventeen percent. of sericin, or gum. Some- 
times the silks have received—in order to facilitate the throwing—a treatment 
with special fatty preparations not easily dissolved in soapy solutions, or were 
treated with substances like tin salts or phosphate or borate of sodium that cause 
the fixing of earthy salts. 


In these cases the common boiling off is not sufficient and more energetic 
treatment becomes necessary, damaging the quality of the silk. We should not 
be surprised consequently, if now more than formerly are noticed bad results due 
to the boiling off pell-mell of silks in hot and concentrated soapy solutions. 


Formerly the silk was degummed in large kettles, putting it in linen sacks 
that were stirred with a stick and with this primitive method there was no com- 
plaint whatever as long as only Italian silks were prevalent in our dye shops. 
But after 1875 when the Levantine silks came in larger quantities to our markets, 
the necessity became evident to have recourse to rectangular vats supplied with 
pipes for the accession of steam; thereon the silks were hung in order to regulate 
the boiling according to the quality of the silk. If on one side this innovation 
was advantageous, we cannot maintain that it was likewise so for the uniformity 
of the heating; and the doubt is not without foundation that in many cases the 
disparities observed in the number of nibs between the silk degummed in indus- 
trial shops and those that were subjected to the same operation in our laboratory, 
arise from the fact that the portions nearer to the steam pipes are exposed to an 
excessive heating. 


Judging from the results obtained by degumming the silks kept motionless, 
we could believe that the process contrived by M. Michel of Lyons to take the 
gum off—described by Dumas in 1846 in his treatise of applied chemistry and 
consisting in subjecting the silks, saturated with a soapy solution, to the action of 
steam in a vessel hermetically closed—should spare the silk the’ stretching 
to which it is subjected and which is the cause of the lesions so much deplored. © 
But the application of this contrivance—that was also patented in England by 
Messrs. Fortier and Philippe—turns out difficult not on account of the danger 
of explosion of the apparatus—as admitted by many authors—but because the 
silk loses sensibly its tenacity when exposed to a higher pressure than that of the 
atmosphere in the presence of soap. 


The following tests give an idea of the influence exercised by the degree of 
heating in a bath protracted for an hour with a three per cent soapy solution. 


_Average of Thirty Dynanometric Tests 
With bath in 
vesselimmersed At100°C At102°C Ati105°C Ati110°C 
in boiling water 
Ductility 100 98.8 94.1 93.6 88.5 
Tenacity 100 98.6 94:2 —~ 93.5 8855 


These results demonstrate the necessity of working—as far as possible—at 
a moderate temperature; in fact in our tests the best results were always obtained 
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when the degumming was made in a vessel immersed in boiling water, keeping 
the silk completely submerged. } 

Under these conditions the degumming is complete in one hour and the 
number of exfoliations turns out considerably less than those obtained with the 
ordinary boiling off method, but the volume of the soapy solution required is con- 
siderably more than usual. 

Messrs. Schmid Brothers of Basel believe that favorable results can be ob- 
tained by having the sericin or gum first softened by exposing the raw silk to 
the action of soap foam, in boxes in the bottom of which is a soapy solution and 
two coiled pipes by which air and steam are carried inside. The degumming is 
then completed in the usual way, having the silk hanging on rods mechanically 
revolving. As it is not in the first phase of the boiling off that the risk of causing 
splitting is run, we fail to see the usefulness of this innovation that does not ap- 
pear to have found favor among manufacturers. 

In consequence of our tests we believe the following to be the requisites that 
the degumming appliances must possess: 

1. That the fibre be motionless in order that it be not exposed to the least 
strain during the period in which it is immersed in the hot soapy solution. 

2. That inequality of heating be avoided by having the liquor in which is the 
silk, moderately circulate towards a tank in which the heating is performed. 

3. That it be possible to take off at certain given moments the silk that re- 
quires a degumming of less duration. 


CONCLUSION 


We flatter ourselves that the researches summed up and the considerations 
exposed about the origin of nibs formed on dyed silks, will have made evident: 

1. That all the silks in greater or lesser proportion are subject to splitting 
and that the damages due to the formation of nibs are not peculiar to silks of 
Italian cultivation. 

2. That it us the task of the seed producer to take into Boni didenstna in his 
selections the structure of the fibre and to eliminate those breeds in which the 
silks are unusually channelled or subject to exfoliation. 

3. That silk manufacturers must ascertain, by means of opportune tests— 
before the purchase of the material—whether the silk selected is adapted to the 
making of the goods which they are to produce having regard to the imperfections 
that may be due to the splitting of the fibre. 

4. That dyers have the task of adjusting to the changeable resistance of 
the fibre the treatments to which the latter must be subjected in order to be 
degummed and dyed; and must avail themselves of the disposition that we have 
indicated to keep the greatest lustre” in the threads and fabrics, without causing 
splitting of the fibre. 


MOULDS OCCURRING ON RAW SILK 
Edw. Wallace Pierce, Formerly Chemist, United States Testing Company, Inc., in SILK, 
The attention of our laboratory was drawn to the subject of mould in a some- 
what peculiar manner. A sample of thrown silk was sent in for a report on some 
mysterious spots which resembled closely the white specks that are so often seen 
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on dyed skeins. The microscope showed these to be small masses of silk fibrillae, _ 
together with some fibres in the very act of splitting into fibrillae. As the silk 
had not been dyed nor handled since it had left the throwster, the occurrence of 
perhaps a dozen of these spots on the end of a few skeins was somewhat of a 
mystery. Observations of this kind are usually made with only a moderately 
high magnification so as to take advantage of the larger field and deeper focus 
of the instrument, but in this instance an observation was made under higher 
_ power than usual and the fibres were seen to be covered with bacteria and the 
spores of moulds. 


Before continuing it will be well to say that it was finally found that the 
spots had been caused by drops of acid and the germs had followed, not caused © 
the damage. Acting on the assumption that we had here a possible cause of fibre 
splitting, the next step in proper scientific procedure would be to duplicate the 
effect under known conditions. To accomplish this several skeins of Italian and 
Japan raw silk were inoculated with the germs and spores by twisting a small 
portion of the infected portion into the raw silk and placing the skeins under 
sterile conditions and with a temperature and humidity favorable for incubation. 


The best conditions for development were a temperature of sixty degrees F. 
or less, moisture at the highest possible degree and almost complete absence of 
light. Under these conditions in a few days the Italian silk developed about the 
point of inoculation many colonies of mould, but the Japanese resisted for over 
ten days and never gave such large areas at any time. No attempt was made to. 
follow up the reason for the resistance shown by the Japanese silk, whether due 
to the presence of antiseptics, harder gum or more waterproof nature on account 
of the presence of wax or oils, this being left for later investigation. 


It had been expected that the prolonged action of the moulds and bacteria 
under very favorable conditions would have produced very positive effects in the 
silk. Bacterial action on proteins such as sericin and fibroin would result in 
liquefaction, the production of putrefactive odors, etc., but no such actions were 
observed on any of the samples, nor wére any colonies of bacteria found. The 
moulds seemed to dominate the situation and were of two well known ae coe 
Aspergillus Niger and Pencillum Glaucum. 


A most thorough examination of the fibres with the mould on them and 
after boiling off failed to disclose the slightest evidence of fibre splitting (fibrillae 
formation, lousiness). Portions of the original skeins had been retained in their 
unaltered condition and were now boiled off at the same time as the mouldy 
_ skeins and after drying were given the regular tenacity and elasticity test, with 
the result that not the slightest loss in either factor was to be observed. 


The positive effects of mould action are the solution and removal of the 
sericin, causing a separation of the raw silk thread, which would subject the 
unprotected fibres to chafing and friction, also a formation of various coloring 
matters which stain the silk and cannot be easily removed. Red stains are com- 
mon and these will resist a severe boil in soap; they also cause irregularities in the 
absorption of tin or dye and lead to streaky dyeings. There is little chance of 
such things passing by unnoticed for silk has to be very mouldy indeed to be 
stained and any dyer would be sure to take notice of it. 
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While engaged in the investigations just noted a raw silk dealer called our 
attention to some Italian cocoons in which a large number of the chrysalides had 
died naturally before being heated in the ovens and were characterized by a light 
weight and chalky appearance. It was suggested that the presence of a number 
of such diseased cocoons in a reeling basin might‘infect the whole reeling and give 
rise to some of the well known defects that we are always trying to explain. 


Fig. 102. Thrown Italian silk. The fibres have been subject 
to a severe chemical action which was followed by the 
growth of mould. The individual fibres are split- 
ting into fibrillae which average one-tenth the 
original diameter of the fibres. 


A number of the cocoons were opened and a large proportion were found to 
have the trouble in a greater or less degree. The most pronounced case was 
dissected and found to be completely disorganized inside the outer shell while on 
the surface the chalky deposit proved to be the mycelium of a mould or fungus. 
By means of a differential stain the portions of the insect’s tissues were stained 
red, and the vegetable cells of the mould stained blue, whereby it was seen that 
the mould had penetrated every part of the body and destroyed the insect. A 
pure gelatine culture was made of the new mould, which showed it to be a branch- 
ing thread-like growth with round spores in great abundance. It seemed logical 
that a mould which would grow in the body of a silkworm would be the cause of 
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some defects in raw silk, especially as it was capable of liquefying gelatine, so 
many attempts were made to cause it to develop on Italian raw silk. At pres- 
ent no conditions have been found that will cause this mould to grow on the fibre. 
The mould in question is the famous Botrytus bassiana which causes the dreaded 
disease Muscardine or Calcino and is known to be essentially a parasitic fungus. 
It is usual for the worms to die before they come to the spinning age and we have 
specimens where the worm had finished his spinning but died from this cause 
before changing to the chrysalis. ‘ 


Fig. 103. Mould; Pencillum Glaucum, the’ thread-like 
mycelium and the sporangium or head-bearing the spores 
are seen attached to the silk fibre. 


While it had been hoped to prove a clear case against such suspicious charac- 
ters as the moulds above mentioned, it also shows us that the surface indications 
and hasty conclusions are not to be trusted. Practically all raw silk, as well 
as thrown, has on it the spores of moulds and the air about us is full of them. It 
requires plenty of moisture, a cool temperature and not too much light and the 
spores will develop; they will develop on a piece of bread, potato, cheese or raw 
silk, all they require is food and moisture. The ordinary condition of humidity 
of seventy or less is not enough for mould but when the air becomes saturated 
and approaches the dew point there is nothing to,do but apply the preventative 
measures of light, fresh air or antiseptics like formaldehyde. 
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Fig. 105. Effect of mould action 
on sericin. The individual fibres 
are no longer cemented together 
as the gum has been dissolved, 
while a number of spores are 
seen attached to fibres. 


Fig. 104. Mould; Aspergillus 
Niger, the myscelium is prob- 
ably dispersed through the gum, 
the sporangia alone being visible, 
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Fig. 106. Fragments’ of 
chrysalis of Bombyx Mori, a 
victim of Muscardine. The por- 
tions showing cell structure are 
the animal tissues, while the lace 
like masses are the mycelia of 
fungus or mould growth. 


Fig. 107. Pure culture in gela- 
tine of Botrytus Bassiana made 
from the preceding. The branch- 
ing mycelium and the sporangia 
with free spores may be readily 
distinguished. 


APPENDIX—PART V 


RULES AND REGULATIONS GOVERNING COMMISSION THROW- 
ING AND TO GOVERN BUYER AND SELLER OF RAW SILK IN 
THE UNITED STATES OF AMERICA. PUBLISHED BY PER- 
MISSION OF THE SILK ASSOCIATION OF AMERICA. 


Rules and Regulations governing Commission Throwing of Silk in the United 
States of America. Approved February 13, 1907. Amended August 14, 1907. 


Amended September 21, 1921. The Silk Association of America, 354 Fourth 
Avenue, New York City. 


On February 13, 1907, the Commission Throwsters Division of the Associa- 
tion adopted rules and regulations to act as standards in governing transactions 
in that branch of the industry. These rules have twice been amended to meet 
changing conditions in the trade, once on August 14, 1907, and again on Septem- 
ber 21, 1921, the date of the present edition. 


Other divisions of the Association have also adopted sets of rules to further 
establish and maintain uniformity of commercial usage and practice in matters 
incidental to the conduct of business transactions. Among these are the raw silk, 
broad silk, sewing silk and twist, glove silk, spun silk and thrown silk rules. 


The general observance throughout the industry of these governing regula- 


_tions of uniform trade practices has proven a most important factor in reducing 
controversies. 


Rules and ‘Regulations governing eae on Throwing of Silk in the 
United States of America. Approved by the Board of Managers of The Silk 
Association of America, February a 1907, and amended August 14, 1907, and Sep- 


. tember 21, 1921: 


RESOLVED, That the revised Rules and Regulations to crs Commis- 
sion Throwing of Silk have been carefully considered by the Board of Managers 
of The Silk Association of America and approved by them. 


The Board feels justified in adopting them as rules to govern (in the ab- 
sence of other special agreements) the adjudication of all disputes or claims which 
may be referred to The Silk Association of America for settlement. 


I, the undersigned, Secretary of The Silk Association of America, do hereby 
certify that the above resolution is a true and accurate transcript from the min- 
utes of the adjourned regular meeting of the Board of Managers of said Asso- 
ciation, held in the office of the Association on the 21st day of September, 1921, 

and recorded in the minutes of said Association. 


Witness my hand and the seal of the Association this first day of November, 


1921. 
FRANK G. BARRY, 
Secretary. 
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RULES 


ARTIC UG eet 


General 


Section 1. These rules to govern the throwing of silk on commission are. 
promulgated to provide a standard for transactions in this branch of the American 
silk industry. It is understood that nothing herein shall be construed as waiving 
the right in individual transactions to make any special or contrary agreement, 
but that the rules shall govern in cases where they are specified, or where no 
special or specific contract exists. 


Section 2. Raw silk is the single thread as reeled from the cocoons. It is 
understood to be a continuous thread from beginning to end of the skein and that 
the skeins in general conform in weight, circumference, and lacing to specifica- 
tion for the American Standard Skein, as issued and approved by The Silk Asso- 
ciation of America. 

Section 3. All official tests are to be those performed in the Testing Houses 
of the United States Testing Company, Inc. The expression “Testing House” 
shall be construed to mean the Testing Houses of the United States Testing — 
pany, Inc. | eth hae pag blll 

Section 4. Conditioned weight is the absolute dry weight plus eleven per 
cent., the standard allowance for moisture. 


Section 5. Clean fibre as used in the regulations is the difference between 
one hundred per cent and the boil- off percentage as determined by the standard 
boil-off test. 


ARTICLE II 


Transportation, Insurance, etc. 


Section 1. The throwster shall pay the transportation charges upon receipt 
of the raw silk and the owner shall pay the transportation charges whether such 
delivery is made to the Testing House, dyer, owner’s mill or authorized repre- 
sentative. 


Section 2. The owner shall be liable for both the raw and thrown silk while 
in transit and shall provide at his own expense for such insurance as he may 
desire. It is understood that the valuation placed upon silk in transit shall be 
the same as the amount of insurance, and the increased transportation charges 
resulting from such valuation shall be paid by the owner. 

Section 3. The throwster shall fully cover all goods by fire insurance and 
shall be liable for loss or damage due to negligence or fire. 


ARTICLE III 


Price, Terms, etc. 


Section 1. “The price for throwing is net cash. The throwster is entitled 
to payment on account in proportion to his déliveries and on completion of work 
when held for orders. 
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Section 2. In case the contract states an agreed allowance for waste, the 
adjustment shall be reciprocal, i. e., the throwster will pay the owner for excess 
waste or the owner will pay the throwster for making less than allowable waste. 


Section 3. Silk not called for within thirty days after tender of delivery is 
at the risk of the owner. 


ARTICLE IV 


Raw Silk 


Section 1. The owner shall furnish the throwster a ausceiguite of the raw 
silk giving the origin, and market classification, and shall supply the throwster 
without cost duplicate certificates of all tests made on the raw silk, which could 
be used in regulating the throwing operations or calculating the clearances. The 
owner is responsible to the throwster for a proper delivery of the quality of the 
raw silk agreed upon. 


Section 2. Weight—The invoice weight of the raw silk shall be the basis 
for calculating the throwster’s invoice and clearance and said invoice weight shall 
-be furnished to the throwster when shipping in the silk. 


ARTICLE V 


Clearance 


Section 1. The loss in throwing is the difference between clean fibre con-_ 
ditioned weight sent, and the clean fibre conditioned weight returned. The per- 
centage waste shall be calculated by multiplying the loss by one hundred and 
dividing by the clean fibre sent. 


Section 2. Determination of Loss—In order to establish a claim against a 
throwster the owner should have two conditioning tests and one boil-off test made 
upon each five bales of the lot of raw silk, the remaining bales net weighed and the 
conditioned weight of the lot certified by the United States Testing Company, 
Inc., furnishing copies of the certificates to the throwster without charge; pro- 
vided, that by mutual agreement, the net weighings may be waived and the con- 
ditioned weight of the lot calculated upon the invoice weight of the raw silk. 

In order to complete the basis for establishing a claim, the thrown silk 
should be returned to the United States Testing Company, Inc., for official 
sampling. At least two conditioning tests and two boil-off tests should be made 
on each five bales or cases, the net weight of the remaining bales or cases deter- 
mined and the conditioned weight certified; provided, that bundles. or packages 
so sent for testing represent the average lot. 

Where two or more tests are made upon a lot of the raw or area silk, the 
average shall apply, provided each test represents an equal portion of the lot. 

a The owner and throwster shall receive certificates of the thrown silk tests, 
the cost of such tests to be paid by the owner. 

Section 3. Boil-off test, in order to be acceptable as part of the basis of 
claims must be made on at least ten per cent of a shipment, excepting in the case 
of silks delivered in skeins, when the test must be made on at least twenty per 
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cent of a shipment, but in either case not less than one complete bale, case or 
package is to be submitted. 


Section 4. Where the price of throwiny is based upon an agreed percentage 
of waste the throwster shall pay the owner at the invoice price of the raw silk 
for any excess waste which he makes and the owner shall pay the throwster at 
this price if the loss is less than the agreed allowance for waste. 


Where a maximum waste is stipulated, it will be understood that the throw- 
ster is chargeable for the excess at the invoice price of the raw silk. 


No claims for excess waste of any kind must be allowed by the throwster 
or made by the owner excepting those based on Testing House tests made upon 
official samples. 


Section 5. The throwster has the right to have check tests made on his own 
account if he so desires, in which case, the average of the tests will govern adjust- 
ments, if any, the cost of such test to be paid for by the throwster. 

Section 6. As the percentage of waste permissible necessarily varies with 
the nature and quality of the silk and is a matter of advance agreement between 
the throwster and his customer, no claim shall hold in the absence of such ad- 


vance agreement except in the event of flagrant loss, when the matter shall be 
submitted to arbitration. 


ARTICLE VI 


Thrown Silk 
Section 1. Boil-off—Only such ingredients shall be used in soaking raw silk 
_ as will boil-off easily in the ordinary processes of dyeing and only such amounts 
as shall be necessary for the proper throwing of the silk. 

Section 2. Skeins—The thrown silk skeins shall be Grant reeled to the 
specified length within the limits of variation authorized by the regulations. 
Section 3. In the absence of any stated length of skeins the following will 
apply: 


2-thread Organzine 20,000 yards 
3-thread Organzine 10,000 yards ‘ 
2-thread Tram 15,000 yards 
3-thread Tram 10,000 yards 
4-thread Tram 7,500 yards. 
5-thread Tram 5,000 yards 


The above lengths will apply on thrown silk made 13/15 and/or 14/16 denier, 
European, Japan, Canton and China Filatures silks only. On all other grades of 
thrown silk delivered in skeins, the length is optional with the throwster unless 
stipulated in contract. 


Section 4. An average variation of five per cent ea be allowed from the 

number of yards per skein, as ordered for thrown silk. The minimum number 

of test skeins is twenty. The procedure is similar to that for sizing silk, Condi- 
tioning House rules to apply. 


Section 5. No claims for wrong yardage shall be made by owner or allowed ? 
by throwster unless based on Testing House tests, 
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Section 6. The throwster has the right to have check tests made on his 
own account if he so desires, in which case, the average yardage of the tests will 
govern adjustments, if any, the throwster to pay the cost of such tests. 


Section 7. Twist—In the absence of any twist stipulations, the following 
turns per inch shall govern thrown silks made from 13/15 and/or 14/16 denier 
raw silk: 

2-thread Organzine 16 first time, 14 second time. 

3-thread Organzine 16 first time, 12 second time. 

Tram 2% to 3. 

2-thread Georgette Crepe 65 to 70. 

Ordinary Crepes 60 to 65. ; 

In the case of all other classes of thrown silk, the twist must be stipulated 
in contract. . 


Section 8. The variation of the average twist in turns per inch over or 
below the average of twist stipulated in contract must not exceed twenty per 
cent on twist under five turns per inch and ten per cent on twist over five turns 
per inch. - 


At least ten per cent of a shipment must be sent to the Testing House for 
twist test, but not less than one complete bale, case or package to permit of 
proper official sampling. 

No claims for wrong twist of any kind shall be allowed by the throwster 
excepting those based on Testing House Tests. 

_ Section 9. The throwster has the right to have check tests made on his own 
account, if he sc desires, in which case, the average twist of the tests will govern 
adjustments, if any, the cost of such test to be paid for by the throwster. 


ARTICLE VII 


Arbitration 


Section I. All disputes, upon request of either party, must be submitted to 
arbitration before a Committee composed of three disinterested persons, one to 
be nominated by each party, and the two so nominated to select a third. The 
arbitration shall be governed by the laws of the State of New York in con- 
junction with the arbitration procedure of The Silk Association of America and 


the arbitrators shall be approved by the Arbitration Committee of said Associa- 
tion. 


Raw Silk Rules and Regulations To Govern Transactions Between Buyers 
and Sellers in the United States of America 

Approved by the Board of Managers of The Silk Association of America, 
_ May 22, 1908, and amended August 9, 1911, and March 23, 1921. 

RESOLVED, That the amended Raw Silk Rules and Regulations to gov- 
ern transactions between Buyers and Sellers in the Raw Silk Market have been 
carefully considered by the Board of Managers of The Silk Association of 
America and approved by them. 
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_ The Board feels justified in adopting them as rules to govern (in the absence 
of other special agreements), the adjudication of all disputes or claims which 
may be referred to The Silk Association of America for settlement. 


I, the undersigned, Secretary of The Silk Association of America, do hereby 
certify that the above resolution is a true and accurate transcript from the 
minutes of the regular meeting of the Board of Managers of said Association, 
held in the office of the Association on the 23rd day of March, 1921, and recorded 
in the minutes of said Association. 


Witness my hand and the seal of the Association this 23rd day of March, 
1921. 
RAMSAY PEUGNET, 
/ : Secretary. 


Note: Nothing in the following rules shall be construed as waiving the right in individual 
transactions to make any special contrary agreement, but the rules shall govern in cases where 
no such special contract exists. 


Sales of Specified or Identifiable Lots of Silk from stock, or to arrive, for 
prompt or future delivery (as for instance, of a lot giving marks and numbers, 
or a specified lot of a specified chop or grade, or in any other manner identifiable 
and distinct from other silks) are cancelled (unless contract calls for replacement) 
by destruction of such silks by fire, marine disaster, war or insurrection, 
wherever occurring, or through other causes beyond the control of Seller, prior 
to delivery dates as called for by contract, or by the insolvency of reeler, or by 
damage to, or destruction of, the producing factory prior to delivery by the 
reeler. 


Note: The Buyer may protect himself by taking out additional marine and/or fire in- 
surance. 


Sales of an Unspecified Lot of a Given Grade, Class and Size of Silk (as 
for instance, a sale of 100 bales Japan Filatures No. 1 at a given price and 
delivery) cannot be voided except by mutual consent of Buyer and Seller. De- 
lay in actual transit, damage to, or destruction of an unspecified lot of silk, or 
non-delivery due to the existence of other causes beyond the control of Seller, 
where a similar lot is not obtainable on the New York market, give the Seller 
a reasonable period (to be determined by arbitration in case of dispute) 
which to deliver or replace. 


Deliveries. Sales for delivery on a given date, demand delivery or readiness 
for delivery on the date specified. 


Sales for delivery on arrival on or about a given date, give Seller the right 
of delivery fifteen days earlier or later than the date specified. 


Sales for delivery within a given period, give Seller the right of delivery 
at any time within the period specified. 


Where more than one month is named without other specification, delivery 
is understood as approximately equal portions during each month. 


Seller should notify Buyer of readiness to deliver in accordance with con- 
tract terms of delivery, and Buyer is under equal obligation to call for silk 
when due him, but inadvertent failure of either party to tender or call for 
delivery shall not void contract where readiness to deliver can be proved, 
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Delivery by Seller’ to common carrier or agent of Buyer, in compliance 
with oral or written instructions of Buyer, or party ordering shipment, is at the 
risk of said Buyer, or party ordering shipment. 


Shipments From Abroad. Sales for shipment on or before a given date, 
demand shipment on or before the date specified. 


Sales for shipment on or about a given date, give Seller the right of ship- 
ment fifteen days earlier or later than the date specified. 


Sales for shipment within a given period, ‘give Seller the right of shipment 
at any time within the period specified. 
Date of bill of lading shall be construed as giving date of shipment. 


Duties And Taxes. Unless-otherwise stated, all export duties, import duties 
and/or taxes in force at date of contract, are included in the contract price. 
All duties or taxes, or any change in duties or taxes, put into force after date 
of contract, and in force at contract date of delivery, shall be added to, or 
deducted from the contract price. 


Deferred Deliveries (except by request of Seller) if billed but not shipped, 
or not billed because of Buyer’s request, or when Seller delays shipment because 
Buyer’s credit line is not open, are at the risk of Buyer, who shall pay interest, 
storage and fire insurance. Seller shall exercise due care and diligence in the 
storing, handling and insuring of such silk, shall insure it at market value as 
property sold but not delivered, but shall not be liable for any other matter 
or thing occurring during the period of the deferred delivery. Total or partial 
loss by fire shall constitute a good delivery of such silks destroyed or damaged, 
and the amount owing Seller shall thereupon become due and payable in 
accordance with terms of contract, but Seller shall credit or refund Buyer with 
whatever amount may be received from the underwriters on silk so destroyed 
or damaged. It shall be the duty of the Seller to diligently enforce the collec- 
tion of any claim covered by the policies of fire insurance, and expenses incurred 
in so doing shall be deducted from the amount recovered. 


Weights. Actual Weight and Tare is weight taken at the time of delivery, 
or billing date (if delivery is deferred), less actual tare of bags, papers and strings. 


Invoice Weight is net weight as invoiced by Seller or Seller’s agent at time 
of original shipment from primary market. 

Upon request of Buyer, Seller shall submit to the Secretary of The Silk 
Association of America his data showing weights forming basis of billing. 


Conditioned Weight of silk is the absolute dry weight plus eleven per cent. 


To ascertain conditioned weight of a lot of Asiatic silks, at least two bales 
out of every five (or less) bales of a lot shall be tested at the United States 
Testing Company, Inc. The average of all tests must be accepted as the basis 


for the entire lot, and expense of conditioning divided equally between Buyer 


and Seller. 


Japan Silks, China Filatures, Canton Filatures, Tussah Filatures, Tsatlee 
Rereels, Haining Rereels, Native China Yellow Rereels and other similar silks 
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are sold invoice weight, or actual weight, or (by special agreement) conditioned 
weight. 


Note: Canton Filatures are customarily sold invBice weight. 


Disputes over actual and/or invoice weight must be adjusted between Buyer 
and Seller on the basis of conditioned weight plus two per cent for Japan 
Silks, China Filatures, Canton Filatures and Tussah Filatures, and plus two 
and one-half per cent for Tsatlee Rereels, Haining Rereels, Native China Yellow 
Rereels and other similar silks. 

(The basis of conditioned weight plus two per cent. for Japan Silks is continued temporarily 
pending final adoption of.the basis of conditioned weight, which has been accepted in principle.) 

European Silks are sold conditioned weight, and European Conditioning 
House tests must be accepted, unless Buyer chooses, at his own expense, to 
have the silk reconditioned in New York. Should the result be one-third of 
one per cent less than European conditioned weights, Seller must accept the 
New York conditioned weights and pay costs of the reconditioning; each bale 
to be treated individually. : 


Bale Weights. A contract requires the delivery of the number of bales 
specified, and weight of the bales shall not vary on the average more than five 
per cent from the following usual bale weights: 


Biropean 0. ee ee 220.46 pounds net 
Japanso.e tfc sae 132.276 pounds net 
CHingst-ioc ce4 ae eee 133 1/3 pounds net 
TF WSSalisn ay Be ce eee ees 135, pounds net 
Gantens ee eee eee 106 2/3 pounds net 


Variation in weight beyond the allowed five per cent shall not be cause 
for cancellation of contract, but may be adjusted with Seller at market rates 
at time of delivery. 


Adulteration. ~Tsatlee Rereels and Haining Rereels are guaranteed by 
Seller not to lose more than twenty-two per cent by boil-off at the United States 
Testing Company, Inc. Szechuen Yellow Rereels shall not boil off more 
than twenty-four per cent and Shantung Yellow Rereels shall not boil off more 
than twenty-six per cent. Buyer and Seller may have as many tests made by 
the United States Testing Company, Inc., as they see fit, at their own expense, 
and the average of all such tests shall govern. 


Variation of Size. The average size under contract shall not vary more 
than given below for different classes and grades of silk. In case of dispute, 
Buyer and Seller shall arrange to have sizing tests made at the United States 
Testing Company, Inc., computed on the conditioned weight of the sizing 
skeins. Such tests are limited to five per bale and their average shall determine 
the size of the silk in the bale. For Asiatics, excepting China, Steam Filatures 
First Category and Japan Filatures Double Extra Crack, the average of all 
bales of a lot shall determine the average of the lot, and if more than one- . 
third of the bales in each individual lot are of wrong size, such entire lot may 
be rejected; otherwise, only the incorrect bales may be rejected. For European 
Silks, China Steam Filatures First Category and Japan Filatures Double Extra 
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Crack, bales are treated individually, and only the incorrect bales of the lot 
may be rejected. Test skeins must be drawn from the bales by the United 


States Testing Company, Inc., and the total expense of such tests borne by the 
losing party. 


European Silks. European Conditioning House sizing tickets shall be 
accepted, unless demonstrated to be wrong by the United States Testing Com- 
pany, Inc., whose findings shall be final. Extra Classical to No. 1, inclusive, 
10/12 and finer, shall not vary more than three-eighths denier either way from 
the average given on each and every bale. 


11/13 to-15/17—%4 denier either way is allowed. 
16/18 to 19/21—34 denier either way is allowed. 
20/22 to 24/26—7% denier either way is allowed. 
25/27 to 28/30—1 denier either way is allowed. 


Coarser sizes, variation by agreement. 


Japans. Seller’s sizing tests, or Yokohama Conditioning House sizing 
tickets shall be accepted, unless demonstrated to be wrong by the United States 
Testing Company, Inc., whose findings shall be final. 


Filatures Double Extra Crack in all sizes are governed by the same rule 
as European silks. This rule as it applies to sizes 16/18 denier and coarser 
becomes operative only on silks contracted for delivery on and after August 
1, 1921. 


Filatures Double Extra B to No. 1-1%, inclusive, Rereels Extra to No. 
1-114, inclusive, and Best Extra Kakedas, 14/16 and finer, shall not vary more 
than % denier either way for the lot, and 1 denier for each bale, from the average 
given. 7 


Filatures and Rereels No. 1% to No. 2, inclusive, and Kakedas Extra to 
No. 1, inclusive, 14/18 and finer, shall not vary more than 1 denier either way 
for the lot, and 1% deniers for each bale, from the average given. Lower 
Grades carry no guarantee of size. 


Size 16/18 and Coarser in Filatures No. 1 and Higher Grades up to and 
including Double Extra B, shall not vary more than the European silks allow- 
ance for the lot, and % denier additional for each bale, from the average given. 
Coarse sizes below No. 1 carry no guarantee of size. 


China Filatures. Seller’s sizing tests shall be accepted, Fees demonstrated 
to be wrong by the United States Testing Company, Inc., whose Pag shall 
be final. 


Steam Filatures of the First Category shall not vary more than the follow- 
ing limitations either way from the average given on each and every bale: 


10/12 denier and finer—3% denier either way is allowed. 
11/13 to 15/17 denier—'% denier either way is allowed. 
16/18 to 19/21 denier—34 denier either way is allowed. 
20/22 to 24/26 denier—7% denier either way is allowed. 
25/27 to 28/30 denier— 1 denier either way is allowed. 


Coarser sizes, variation by agreement. 


’ 
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Steam Filatures of the Second and Third Categories shall not vary more 
than the above table for the lot, and an additional % denier for each bale, from 
the average given. Coarser sizes, variation By agreement. 


Steam Filatures of the Fourth Category and Native China Filatures shall 
not vary more than the following limitations either way from the average given 
for the lot, and an additional 1%4 denier for each bale: 


10/12 denier and finer— 5 denier either way is allowed. 
11/13 to 15/17 denier— 34 denier either way is allowed. 
16/18 to 19/21 denier—1 denier either way is allowed. 
20/22 to 24/26 denier—1% denier either way is allowed. 
25/27 to 28/30 denier—1% denier either way is allowed. 


Coarser sizes, variation by agreement. 


The rule governing size of China Filatures applies to the first and second 
choice of the filatures. The third choice is to be governed by the table for the 
category next below the rating of the filature. 


Tsatlee Rereels, Haining Rereels, Native China Yellow Rereels, Tussahs, 
and other similar silks, carry no guarantee of size. 


Canton Filatures. Seller’s sizing tests shall be accepted, unless demon- 
strated to be wrong by the United States Testing Company, Inc., whose find- 
ings shall be final. Double Extra 14/16 and finer shall not vary more than 
34 denier either way for the lot, and 1% deniers for each bale from the average 
given. 16/18 to 28/30 shall not vary more than 1 denier either way for the 
lot and 1% deniers for each bale, from the average given. 16/20 to 28/32 shall 
not vary more than 1% deniers either way for the lot, and 2 deniers for each 
bale, from the average given. | 


Canton Silks below the grade of Double Extra B carry ho guarantee of size. 


Rejections and Replacements. Any bales or lots rejected for proper cause 
must be replaced by Seller and accepted by Buyer within 15 days of date upon 
which rejection is agreed to by Seller or established by arbitration (unless 
other adjustment is ordered by the arbitrators), and where the replacement is 
not accepted by Buyer or arbitration, the arbitrators may order another replace- 
ment or make cash adjustment. Rejected bales must be returned in merchant- 
able condition. Where a lot of contract brand or quality and size is not obtain- 
able on the New York market, the question shall be adjusted by arbitration. 
In case of a specified uninspected lot on a primary market—of which all or 
a portion shall prove upon inspection not of the stipulated quality and/or size— 
Seller must immediately notify Buyer, who shall have the option of cancelling 
such incorrect portion of the contract, or of instructing Seller to accept it with 
any allowance that he may be able to collect, or of giving the necessary time 
for replacement. 


Claims for Difference in Quality and/or Size. Buyer is under obligation to 
examine and test silk received or tendered for delivery under contract, and 
promptly pass upon its quality and size as raw silk in the bale. This can be 
determined by testing sample of skeins of the lot or one entire bale. Buyer 
must then accept, or immediately notify Seller of intention to reject the balance 
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of the lot. All claims must be made within fifteen days after delivery, or 
within thirty days if billed but not delivered, after which periods no claim shall 
be admissible unless false packing or fraud can be shown. In no case can the 
Seller be held as guaranteeing the working of the silk or its suitability to pro- 
duce certain results, unless by special agreement. 


Brokerage is payable by the Seller and, when not otherwise arranged, 
shall be % per cent of the gross amount of the sale, except that it shall be 1 
per cent on low grade silks, such as Tussahs, Water-reel and Doppioni. Broker’s 
commission is earned when sale is made, and it is due on date of actual delivery 
of silk, or on repudiation or cancellation of sale with or without indemnity. 
Brokerage is not due on sales cancelled’ from causes beyond the control of 
Seller as provided in these rules. 


Selling Terms. The recognized rate of discount in the silk trade is six _ 
per cent per annum, when not otherwise agreed. 


Prices of silk, when not otherwise stated, imply: 


4 months’ basis for Asiatics, 
60 days’ basis for Europeans, 
payable in United States currency, free of exchange in New York. 


All sales of raw silk (except where cash terms are agreed upon, or trans- 
actions calling for the drawing of foreign draft on the Buyer or his Bankers) 
shall be on the terms of Trade Acceptance, settlement within thirty days from 
date of bill. 


4 Months’ Basis, settlement within 30 days by Cash or Trade Acceptance, 
gives the Buyer the right to deduct two per cent from the face of the invoice 
if payment is made within ten days; otherwise, he must give four months’ 
Trade Acceptance, or pay cash less the discount for the unexpired portion of 
the four months. | . ; 


The same applies to shorter terms, viz.: 


90 days less % per cent 
60 days less 1 per cent 


That is, in each case settlement must be made within thirty days by cash, or 
by Trade Acceptance for the time stated on the invoice, for the face amount 
less the respective discounts of 1% per cent or 1 per cent, as the case may be. 


Where sales are made on net terms shorter than 4 months’ basis, such as: 


90 days’ basis 
60 days’ basis 


settlement is likewise to be made for the face amount of bill within thirty days 
of its date, by paying cash less the discount for the unexpired portion of the 
stated time, or by giving a Trade Acceptance for the time called for by the bill. 


_ Where Seller reserves the right to exact Trade Acceptance without giving 
the privilege of discount, the terms should read: 
4 months’ Trade Acceptance (or 90 days’ Trade Acceptance, or 60 
days’ Trade Acceptance, as the case may be) not discountable. 
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Sales on terms of 10 days, require payment within that period, less the 
stipulated discount, if any. Cash sales require immediate payment of the bill. 


Sales on New York terms, require. delivery to carrier or Buyer’s warehouse 
within the limits of New York City (Borough of Manhattan) unless otherwise 
stipulated. 


Each delivery shall be considered as a separate sale. 


The: undelivered part of a contract may be cancelled, by proper notification 
by Seller, for any default in payment by Buyer, either in respect to that or any 
other contract, Seller being entitled to, or responsible for, the difference between 
the contracted and market price at date of cancellation. 


Seller may at any time alter or suspend credit when, in his opinion, the 
financial condition of the Buyer warrants it. In such case, cash payment or 
satisfactory security may be required by Seller before shipment. 


Sales calling for Banker’s Credits, require the Buyer to immediately furnish 
Letters of Credit satisfactory to the Seller at the usance agreed upon in the 
transaction, and the Seller’s failure to demand Letter of Credit shall not be 
cause for voiding the contract. For such sales and for sales made upon the 
basis of foreign drafts direct upon the Buyer, the Seller takes no responsibility 
for arrival, damage, loss or pilferage en route, and the Buyer must, at his own 
expense and risk, attend to the entry, cartage and storage upon arrival. 


F. O. B.—Free on Board, is the Shipper’s invoice cost of the silk placed 
on board ship at port of original export. Buyer must provide and pay for . 
marine insurance and freight. 


C. & F.—Cost and Freight, is the Shipper’s invoice cost including freight to 
agreed point of delivery. 


C. I. F.—Cost, Insurance and Freight, is the Shippers’ invoice cost nclisets 
freight and marine insurance to agreed point of delivery. 


Adjustment and Arbitration. Disputes between Seller and Buyer arising 
from contracts based on these rules may be submitted to the Committee on 
Adjustments of The Silk Association of America. If an adjustment cannot thus 
be effected the matter must, upon application of either party, be submitted to 
an Arbitration Committee of The Silk Association of America, for arbitration 
in accordance with the rules of such Association. The award shall be final 
and binding upon both parties. 


Where the parties are unable to agree upon the form of the statement of 
the controversy to be embodied in the submission, that matter shall be determined 
in advance by the Committee on Arbitration and the determination of the 
Committee accepted by the parties. 


APPENDIX—PART VI 


REPORTS OF THE RAW SILK CLASSIFICATION COMMITTEE ON 
STANDARD TESTS FOR RAW SILK, TENTATIVE STANDARD 
TESTS FOR RAW SILK, TENTATIVE CLASSIFICA- 

TION, AMERICAN STANDARD SILK SKEIN 


Copyright, by Silk Association of America. By Permission of The Silk 
Association of America. 


The Reports of the Raw Silk Classification Committee were submitted to 
the Board of Managers of The Silk Association of America at their meeting on 
September 21, 1921, and received as follows. 


RESOLVED, That the Board of Managers of The Silk Association of 
America in meeting assembled September 21, 1921, do hereby receive the three 


- reports of the Raw Silk Classification Committee of the Association on methods 


of testing, their interpretation and application, as follows: 


I. Standard and Tentative Standard Tests. 
II. Tentative Classification. 
_ III. Specifications for the Standard American Silk Skein. 
and it is further 


RESOLVED, That the Secretary of the Association be directed to have these 
reports printed and distributed. 


I, the undersigned, Secretary of The Silk Association of America, do hereby 
certify that the above resolutions ate the true and accurate transcripts from the 
minutes of the adjourned meeting of the regular meeting of the Board of Man- 
agers of said Association held in the office of the Association on the twenty-first 
day of September, 1921, and recorded in the minutes of said Association. 

Witness my hand and the seal of the Association this twenty-fifth day of 
January, 1922. 

e FRANK G. BARRY, 

Secretary. 
Letter of Transmittal as Submitted by the Raw Silk Classification Committee 
To the Board of Managers of The Silk Association of America: 

Your Raw Silk Classification Committee, designated and organized during 
the Spring of 1915, following the Essay Competition and award of prizes in 
1914, wishes to submit the following reports and recommendations. 

The Committee held its first meeting June 29, 1915, and began a careful 
study of the problem before it. A survey was made of laboratories engaged in the 
testing of silk and advice and assistance was sought from the technical men 
available in the New York market. 
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The meetings during 1915 and 1916 revealed a very wide divergence of 
opinion within the Committee regarding the essentials of a system of classifi- 
cation. Aside from the European methods of testing and inspection, numerous 
special tests were being used. Naturally, each member considered his methods 
the most satisfactory and was quite unwilling to discard them without definite 
evidence to show something better. The intervening years have been devoted 
to collecting, compiling and interpreting data, and meetings have been held to 
discuss progress. 

The Committee is pleased to report that its work has reached a point where 
it seems advisable to submit recommendations on: 

Standard Tests for Raw Silk 

Tentative Standard Tests for Raw Silk 

Tentative Classification for Italian, Japanese and Chinese Steam Filature 

(Shanghai) Raw Silk 
Specifications for American Standard Silk Skein 


The Standard Tests for raw silk recommended are the Winding Test, the 
Sizing Test and the American Sizing Test and are sufficiently in conformity 
with the present testing practice so as not to be a decided change. — 


The Tentative Standard Tests for raw silk are recommended as tentative 
standards because they are still in the state of development, but are sufficiently 
advanced to represent the best current laboratory practice. They are not involved 
in the Rules and Regulations Governing Transactions in Raw Silk and, therefore, 
do not affect sales contracts under the rules of the Silk Association. These 
Tentative Standard Tests are: 


The Gage Test 

The Serimeter Test 
The Serigraph Test 
The Cohesion Test 


The Tentative Classification proposes four grades of silk as sufficient to 
meet the present needs. The specifications in each grade are the minimum require- 
ments which must be met for that grade. Raw silks which fail to meet the re- 
quirements of the fourth or lowest grade will constitute a group of low quality 
silk not requiring classification. 


The values specified for the propertics in each group are based upon large 
numbers of tests made in the laboratories represented on the Raw Silk Classi- 
fication Committee, compiled and compared by the staff of the United States 
Testing Company, Inc., and made sufficiently broad so as to be well within the 
practical attainment of any well managed filature. 


The Tentative Classification, as recommended, represents the best com- 
posite opinion that can be secured in the Committee at the present time. It has 
received the unanimous approval and support of the individual members and is 
recommended for approval with the understanding that as the knowledge of 
the Committee upon testing of silk and the application of test results increases 
and expands, this Classification may be amended and amplified. : 
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The American Standard Silk Skein is based fundamentally upon the present . 
specification and does not differ from it in any vital particulars, but so com- 
pletely revises both the form and subject matter as to constitute a new speci- 
fication and should be adopted in that manner rather than as an amendment 
to the present one. 


Increased emphasis has been laid upon the proper diamond formation, the 
elimination of gum spots, the skein weights for various denier and the proper 
lacing both as to manner of lacing and material used. Special figures illustrat- 
ing these subjects have been prepared, and it is believed that they will be more 
easily understood than in the present specification. 


Three appendices are added and are intended to assist those striving to 
produce the American Standard Skein. 


Appendix A contains the Winding Test and a tentative method of classi- 
fying Italian, Japanese and Chinese (Shanghai) Steam Filature Raw Silk as to 
its winding quality. 

Appendices B and C describe the mechanical essentials in design of reeling 
and re-reeling machines for making the Grant reeled skein and furnish diagrams 
from which very simple and inexpensive machines may be constructed in locali- 
ties possessing limited machine shop facilities and skill. 


Respectfully submitted, 


Raw Silk Classification Committee. 
D. E. Douty, Chairman 
Albert Bosshard 
W. F. Edwards 
John H. Jewett 
Charles Muller 
George A. Post 
Frederick Schmutz 
Warren P. Seem 


PART ONE 


STANDARD TESTS FOR RAW SILK 
ARTICLE I. 


General 


Section 1—Object. These specifications for standard tests for raw silk are 
promulgated by The Silk Association of America for the purpose of standard- 
izing the official methods of testing silk in the United States, in order to facili- 
tate the transactions between buyers and sellers of silk, and to furnish the pro- 
ducers of raw silk on the primary markets accurate information upon the methods 
by which the characteristics of their products are to be determined by the 
American consumers. While the test methods herein described constitute the 
standard tests, they are not to be construed as waiving the right in individual 
cases to make any or all of them in any other manner, or to make such other 
tests as may be desired. 


They shall apply and govern as the methods to be used for official tests 
by the United States Testing Company, inc., relating to contracts in which 
they are specified, under the Rules and Kegulations of The Silk Association of 
‘America, and in other cases where no special or specific methods arc specified. 

Section 2.—Definitions. Raw silk is the single thread as reeled from co- 
coons and is understood to be a continuous thread from beginning to end of 
skein. The skeins in general conform in weight, circumference and lacing to 
the specifications for the American Standard Silk Skein described in Part IV 
of this report, as issued by The Silk Association of America. 

Standard Condition. Where the expression “standard condition” is used 
in these specifications, it shall be understood to mean the condition of the silk 
when it contains eleven per cent of its dry weight, of moisture. 


Standard Atmosphere. The expression “standard atmosphere” shall be un- 
derstood to mean such condition of the air that silk placed in it will, within a 
reasonable period, assume a standard condition. 


Section 3—Sampling. It is important in testing by means of samples drawn 
from the merchandise, that the samples should be so selected as to be repre- 
sentative of the merchandise and that a sufficient proportion of the lot should 
be sampled to be representative of the entire lot to which the tests are to apply. | 


The amount of sample and the number of samples herein specified are un- 
derstood to be the mimimum which can be considered as representative and which 
shall constitute an official sample in size and distribution. 


Sample for Test. The sample for a test shall consist of at least ten aver- 
age original skeins, selected at random from different parts of a bale, not more 
than one skein to be drawn from any one book or bundle, and only skeins from 
a single bale to be included in any single test. Test samples for two or more 
different kinds of tests may be taken from the original ten skeins. | 
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Sample from Lot. -If the results of test are to represent aad be applied 
to a lot, at least two tests must be made upon every five bales of the lot, one 
from each of two bales selected at random. 


-ARTICLE II. 


Winding Test 

Section 1.—Object. The Winding Test is intended to show the manner in 
which the raw silk thread will pass through the winding operation. 

Section 2—Sample. The sample for the test and the sampling of the lot 
is as specified in Article.I, Section 3. Only original, intact skeins, drawn fresh 
from the bale, shall be used. 

Section 3.—Apparatus. The winding frame upon which the test is made shall 
run at a uniform speed and be capable of adjustment to the following average 
thread speeds, 110, 137%, 165 meters [120, 150, 180 yards] per minute. 

Standard Bobbin. To insure a uniform tension and speed, the bobbin should 
have the following dimensions (Figure 1-108): 

Diameter of head, 50 millimeters ( 2 inches) 
Diameter of drum, 44 millimeters (134 inches) 
Length between heads, 75 millimeters (3 inches) 


J 
Fig. 1-108. BOBBIN FOR STANDARD WINDING TEST. 


The bobbins should be constructed so as to be light, well-balanced and 
smooth, and should revolve smoothly. | 


Swifts. The swifts (tavelle) used in the test should be self-centering geared 
pin hub swifts without weights, or twelve stick, pin hub swifts without weights. 
(Figure 2.) 

Section 4—Skeins. The sample skeins shall be put on the swifts with care 
to insure that each skein is in good condition. The degree of the gum spots, 
if any are present, should be recorded. Five skeins shall be wound from the 
top and five from the bottom. 


Speed of Winding. The average thread speed of winding shall be adjusted 
according to the average size of the raw silk and shall be regulated as nearlv 
as possible to the following speeds.: 

Below 13) denier ..4-04 3 ta 110 meters (120 yards) per minute 
13 denier to 17 denier ..137.5 meters (150 yards) per minute 
Above 17 denier .........165 meters (180 yards) per minute 
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Fig. 1 A. SUGGESTED HOLLOW ALUMINUM BOBBIN FOR 
WINDING TEST 


Note—The bobbin is to be spun from seamless, light weight aluminum tubing one and 
three quarters inches .O. D. The fibre or hardwood plugs are to be interchangeable and the 
steel spindle is to be universal so as to be used in either direction. 


For single end drive the hub is to be removed from one plug. The design of the removable 
plugs and spindle may be modified in any way to reduce cost of manufacture. 


Trays holding ten bobbins should be made from light wood and in such a form as to 
stack without injuring the bobbins and provided with a clip for a card bearing the number of 
the test, the weight of the ten bobbins empty, the weight filled, etc. 


(A) Automatic self-centering (B) Twelve stick, pin hub swift 
pin hub swift 


. 


Fig. 2-109 PIN SWIFTS 


x 
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The maximum thread speed of winding at the completion of the test shall 
not exceed the following: 


Below 13 denier ..... ..130 meters (140 yards) per minute 
13 denier to 17 denier ...155 meters (170 yards) per minute 
‘Above: )7 denter «i.4<.5 180 meters (200 yards) per minute 


Winding. During the winding test, the winding laboratory shall be main- 
tained at as nearly a standard atmosphere as possible. 

First Period. The skeins should be wound onto spare bobbins for fifteen 
minutes. They should then be inspected to determine if any are in bad condi- 
tion due to damage, mishandling or improper putting on. If any skeins are 
found to be in bad condition due to causes other than poor reeling, they shall, 
provided they do not exceed two in number, be omitted from the test which shall 
be completed on the remaining skeins. If they do exceed two in number, bets 
ditional samples shall be drawn and replace the damaged ones. 


Second Period. The sparé bobbins shall then be replaced by standard 
bobbins and the winding continued until the standard bobbin for each skein is 
filled flush with the heads, care being taken to insure proper traverse to wind a 
smooth, compact bobbin. 


-Note—The second period should require about one hour for a fourteen denier raw silk 
and yield about 10,000 yards from each skein, or 100,000 yards for the test. Other sizes will 
require proportionately other yardages to fill the standard bobbins. 

Section 5.—Record. First Period. A separate record (Figure 3) shall be 
kept of the number of breaks occurring in the first fifteen minutes and special 
note made of excessive breaks in any particular skeins, stating the cause. 


Second Period. After the inspection of the skeins, a record shall be kept 
of the breaks and special attention given to any skeins showing an excessive 
number of breaks. 


Weighing. When the bobbins are filled, the raw silk will be rereeled, with- 
out waste, into skeins, and placed for at least two hours in a space maintained 
at a standard atmosphere so that the silk will regain moisture to the standard 
condition. 


The skeins will then be weighed in grams and the number of breaks per 
100 grams calculated by proportion. The breaks per 100 grams may be con- 
verted into approximate breaks per pound by multiplying by four and one-half. 

The breaks per 100 grams may be converted into approximate breaks per 
100,000 yards by multiplying by one-tenth of the average size of the silk. 


Note—If the suggested Hollow Aluminum Bobbin (Figure 1A) is used, the hubs and 
spindle can be removed and the silk weighed on the aluminum tube before rewinding into skeins, 
thus avoiding waste and delay. 
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Fig. 3-110 
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ARTICLE III. 
Sizing Test (450 Meter) 


Section 1—Object. The Sizing Test is intended to determine the average 
size, 1. e., the weight in deniers of the raw silk thread, per 450 meters. One * 
denier equals five centigrams. 


Section 2,—Apparatus. The measuring machine for making the 450 meter 
sizing skeins shall have a reel 11214 centimeters in circumference (400 revolu- 
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tions equal 450 meters), revolving at a uniform velocity of 300 revolutions per 
minute; provided with a dial showing the number of revolutions, and equipped 
with an automatic stop motion to stop the reel abruptly in case the thread breaks 
and when the skein is complete. (Figure 4.) 

The balance for determining the total weight of the skeins shall be capable 
of being read to five centigrams. (Figure 5.) 


The balance for weighing the individual test skeins should be of the quad- 
rant type, graduated in half deniers. (Figure 6.) 


Fig, 4-111 MEASURING MACHINE 


Section 3.—Sample. The sample for the test and the sampling for the lot 
shall be taken as specified in Article I, Section 3. 


Section 4.—Test. From the ten sample skeins, ten bobbins (one from each 
skein) shall be wound five from the outside and five from the inside. The ten 
bobbins shall be placed upright on the measuring machine and three test skeins, 
450 meters each, reeled from each bobbin, a total of thirty sizing skeins. The 
sizing test skeins may, if desired, be taken from the bobbins wound in the wind- 
ing test. 

The room in which the reel is located should have temperature and humidity 
control regulated to maintain a standard atmosphere and the silk should be in 
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Fig. 6-113. QUADRANT BALANCE 
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as nearly standard condition as possible at the time of reeling. The tension on 
the thread should be sufficient to hold it taut without excessive stretching. Care 
should be exercised to see that no.short test skeins are reeled by the stop motion 
failing to act quickly upon breaking of thread, or long skeins by running over 
400 revolutions. 


The sizing skeins, which lose moisture during reeling, even in a standard 
- atmosphere, should be allowed to remain in the standard atmosphere for a 
sufficient time (about one hour) to allow them to return to standard condition 
and then they should be weighed as follows: 


Regular Sizing. If the standard condition assumed by the sizing skeins 
in the reeling room is sufficiently accurate, the thirty skeins should be weighed 
together and their total weight expressed in deniers. 

Each skein should then be weighed on a quadrant balance to the nearest 
half denier and the sum of the individual weighings should not differ from the 
total weight by more than one-half denier. 
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Sizing Test (450 Meter) 
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Conditioned Sizing. Ifa more accurate average size than the regular sizing 
is desired, the sizing skeins should, after completion of the regular sizing, be 
placed together in a conditioning oven, dried to constant weight at 130° C. to 
140° C. (266° F. to 284° F.) and weighed in the dry, hot atmosphere. 


Section 5.—Record. The record should show (Figure 7). 


(a) The number of sample skeins drawn 

(b) The number of sizing skeins reeled and weighed 

(c) The total weight of the test skeins in deniers 

(d) The average weight per skein, i. e., the average size in deniers 


(e) The weight of the individual skeins arranged in the order of in- 
creasing magnitude and the sum of the individual weighings. 


Conditioned Sizing. In addition to the record made for the regular sizing, 
the record of the conditioned sizing should show the total dry weight in deniers; 
the total conditioned weight in deniers, i. e., the dry weight plus eleven per 
cent; and the average conditioned weight per skein, i. e., the average condi- 
tioned size in deniers. 


ARTICLE IV 


American Sizing Test (225 Meter) 


Section 1.—Object. The American Sizing Test is intended to determine 
the variation in weight, in deniers, of 225 meter lengths of the thread; the average 
weight in deniers of 225 meters of the thread; and the average size, i. e., the weight 

in deniers per 450 meters. 


Range. The range for a test is the difference in deniers between the weight 
of the lightest and heaviest 225 meter test skein in the test. The range for a lot 
is the difference between the lightest and the heaviest test skein in the lot. 


Section 2.—Apparatus. The measuring machine for making the 225 meter 
test skeins, the balance for determining their total weight and the balance for 
weighing the individual skeins, shall be as specified for the Sizing Test (Article 
III, Section 2). 


Section 3.—Sample. The sample for the test and sampling for the lot shall 
be taken as specified in Article I, Section 3. 

Section 4.—Test. From the ten sample skeins, ten bobbins (one from each 
skein) shall be wound, five from the outside and five from the inside. The ten 
bobbins shall be placed upright on the reeling machine and six test skeins, 225 
meters each, reeled from each bobbin, a total of sixty test skeins. The test 
skeins may be taken from the bobbins wound in the winding test, if desired. 
The room in which the reel is located should have temperature and humidity 
control regulated to maintain standard atmosphere and the silk should be in as 
nearly standard condition as possible at the time of reeling. The test skeins, 
which lose moisture during reeling, even in a standard atmosphere, should be 
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allowed to remain in the standard atmosphere for a sufficient time (about one 
hour) to allow them to return to standard condition, and then they should be 
weighed as follows: , . . 

Weighing. The sixty test skeins should be weighed together and their total 
weight expressed in deniers. Each skein should then be weighed on a quadrant 
balance to the nearest half denier. 3 

Conditioned Sizing. If the conditioned size is desired, the skeins may then 
be placed in a drying oven, dried to constant weight at 130° C. to 140° C., (266° 
F. to 284° F.) and weighed in the dry, hot atmosphere. 


Section 5.—Record. The record should show (Figure 8): 


(a) The number of sample skeins drawn 
(b) The number of test skeins wound 
(c) The total weight of the test skeins 
(d) The average weight of the test skeins 


(e) The weight of the individual test skeins, arranged in order of in- 
creasing magnitude 


(f{) The sum of the weight of the individual test skeins 


(g) The difference between the weight of the lightest and heaviest test 
skeins expressed in deniers, i. e., the range. 


The average size may be calculated by multiplying the average weight of the 
test skeins by two, or by dividing the total weight of the sixty skeins by thirty. 


Caution—The range found for 225 meter skeins cannot be converted into the “spring” 
(“ecart”) in 450 meter skeins by multiplying by two nor by doubling the weight of the lightest 
and heaviest 225 meter skein and taking their difference. Such a calculation would assume that 
the extreme fine and coarse portion trom which the lightest and heaviest 225 meter skeins were 
reeled, continued for another 225 meters. This is not a safe assumption, for the reason that the 
‘spring’ (‘‘ecart’’?) determined by the 450 meter sizing test is always less than double the range 
found by the 225 meter test upon the same silk. 
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Figure 115 
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PART. TWO. . 


Tentative Standard Tests for Raw Silk 
ARTICLE I 


Gage Test ; 
Section 1—Object. The Gage Test is intended to measure the reeling de- 
fects in raw silk and consists of a determination of the number and kind of 
defects in a given length of the thread. é 


Section 2._Apparatus. The Gage (Figure 23) Chapter VI consists of 
hardened tool steel approximately six and one-half inches long, one inch wide, and 
one-half inch thick. One narrow side of each piece is ground accurately to a 
plane, and the two pieces are bolted together so that the plane surfaces form a 
very narrow V-shaped slit between them. The gage is graduated to read in 
deniers by determining fixed points at which the width of the V-slit is equal to 
the calculated diameter of raw silk of a selected denier, and by dividing the dis- 
tance along the gage into spaces proportional to the diameter of the thread. 


Ten gages constitute a set, which is mounted on a reeling machine (Figure 
24, Chapter VI) in such a manner as to be adjusted to allow the silk, as it passes 
through guides from bobbins onto a measuring reel, to run through the gages at 
its average denier as determined by a sizing test. 


Section 3—Evenness Defects. (A) Weak Threads (tender or fine) are 
those which break thirty per cent to fifty per cent below the average strength 
of the thread. 


(B) Very Weak Threads (tender or fine) are those which break fifty per 
cent or more below the average strength of the thread. 


(C) Coarse Threads are those which catch and break in the gages and of 
which the strength is thirty per cent to fifty per cent above the average strength 
of the thread. 


(D) Very Coarse Threads are those which catch and break in the gages and 
of which the strength is fifty per cent or more above the average strength of the 
thread. R 

Section 4.—Cleanness Defects. On account of the unequal importance of the 
different cleanness defects in the manufacturing and finishing processes and in 
their effect upon the quality of the finished goods, cleanness defects are divided 
into two classes, viz—Major Defects and Minor Defects. 

(A) Major Defects—(Figures 11, 12, 13, 14, 15.) 

(1) Waste is a mass of tangled open fibre attached to the raw silk thread. 
(Figure 11.) 


(2) Slugs are thickened places several times the diameter of the thread, of 
three millimeters (one-eighth inch) or over in length. (Figure 12.) : 
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Fig. 11. WASTE Fig. 12. SLUGS 


Fig. 13. BAD CASTS 


SPLIT THREADS Fig. 15. VERY LONG KNOTS 


Figs. 11-15—118 
MAJOR DEFECTS 


Fig. 14. 
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, (3) Bad Casts are abruptly thickened places on the threads due to the cocoon 
filament not being properly attached to the thread. (Figure 13.) _ . 


(4) Split Threads are large loops, loose ends, or open places on the thread 
where one or more cocoon filaments are separated from the thread. (Figure 14.) 


(5) Very Long Knots are knots which have loose ends exceeding two and 
one-half centimeters (one inch) in length. (Figure 15.) : 


(B) Minor Defects—(Figures 16, 17, 18, 19, 20.) 


(1) Corkscrews are places on the thread where one or more cocoon filaments 
are longer than the remainder and wrap around the thread in a spiral form. » 
(Figure 16.) 


(2) Loops are small open places in the thread caused by the excessive length 
of one or more cocoon filaments. (Figure 17.) 


(3) Long Knots are knots which have loose ends from six to thirteen milli- 
meters (one-quarter to one-half inch) in length. (Figure 18.) 


(4) Nibs are small thickened places less than three millimeters (one-eighth 
inch) in length. (Figure 19.) 


(5) Raw Knots are the necessary knots for tying breaks in the raw silk 
thread during the reeling and rereeling operation. The ends of the knot should 
be less than three millimeters (one-eighth inch) long. (Figure 20.) The num- 
ber of raw knots should be recorded but they should not be counted among the 
defects. . 


Section 5.—Sample. The sampling for the test and the sampling of the lot 
shall be as specified in Part I, Article I, Section 3. 


Section 6.—Winding. Sufficient silk for the test shall be wound from the 
sample skeins onto bobbins under the same conditions as specified in the winding 
test in Part I, Article II, Sections 3 and 4. <A record shall be kept of the num- 
ber of winding breaks and care should be exercised to tie all winding breaks with- 
out removing any of the thread, with a distinguishing knot (bow knot) in a 
manner to be easily recognized. The silk wound onto bobbins in the Winding 
Test, Part I, Article II, may be used for the Gage Test, provided care is exer- 
cised during the Winding Test to tie all winding breaks with a distinguishing 
knot (bow knot), so that the nature of the defect causing the winding break may 
be determined and recorded. 


Section 7.—Test._ The bobbins shall be placed upright on the gage reeling 
machine, and the ends of the threads passed through guides and the gages with 
just sufficient tension to keep the thread taut. The gages shall be adjusted to such 
a position that the thread will run through them at the average size. The thread 
speed should be approximately 230 meters (250 yards) per minute. When the 
thread breaks, the reel should be stopped and both ends of the thread examined 
to determine the kind of defect as defined by Section:3 of this Article. If either 
portion appears fine or coarse it should be tested on a serimeter to determine 
if it is an evenness defect. (Section 3 A, B, C, D.) When 1000 yards have been 


Fig. 16. CORKSCREWS 
Fig, 17. LOOPS 


Fig. 18. LONG KNOTS 


Fig. 19.. NIBS Fig. 20. RAW KNOTS 
Figs. 16-20—119 
MINOR DEFECTS 
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wound from each of the ten bobbins (10,000 yards in all) the reel should be stop- 
ped and a record made of the number of defects in each class. The test should 
be continued until a total of 30,000 yards has been reeled, stops and records be- 
ing made of each 10,000 yards. | 


Caution—The operator should see that no waste or loose matter collects on the gages to 
interfere with the passage of the thread and care should be exercised to keep the gages clean, 
well coated with oil to avoid rusting, and protected with covers when not in use. The gages 
should be frequently tested to determine if the width of the slit is correct. . 

Section 8—Record. (Figure 21.) The records of the test shall show the 
number of each defect for each 10,000 yards reeled and the total number of each 

defect for the total number of yards tested. 
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ARTICLE II 


Serimeter Test for Evenness © 


Section 1.—Object. The Serimeter Test for evenness is made to determine 
the variation of the breaking points of one hundred different portions of the raw 
slik thread, from the average breaking point found by taking the average of th 
hundred portions tested. 

Section 2—Apparatus. The serimeter (Figure 83, Part IV) used for the 
test must be sensitive and capable of being read to one gram and have a maxi- 
mum capacity of 250 grams. It must be provided with a type of clip which does 
not cut the thread. The pulling clip of the testing machine shall move at a uni- 
form speed of eighty centimeters per minute. 


Section 3.—Sample. The sampling for the test and the sampling of the lot 
shall be as specified in Part I, Article I, Section 3. The test shall be made upon 
ten sizing skeins. 

Section 4.—Test. Each sizing skein should be cut once and from each of 
the ten sizing skeins, ten strands shall be selected at random, and examined to 
see that they appear to be clean threads (i. e., contain no cleanness defects as de- 
fined and illustrated in Part II, Article 1). The strands shall be placed in the 
serimeter, inspected again to make sure they are clean, and the breaking point 
_ determined. Any strands found to contain cleanness defects should be replaced 
by clean ones and strands which break in the clips should not be counted. The 
length of thread between the clips at the beginning of each test shall be fifty 
centimeters (twenty inches). ; 

Section 5.—Record. The breaking point of each strand (Figure 23) should 
be read and recorded to the nearest five grams, the values being arranged in the 
order of increasing magnitude. The record should show the frequency, 1. e., the 
number of breaks at, above and below the average breaking point. 


Note—The following arrangement will be found simple, convenient and easily interpreted. 
The report blank should have a portion ruled both horizontally and vertically. Each space from 
the top downward may be taken equal to five grams and each space across the sheet equal to 
five strands. Assigning values to the spaces vertically, the breaking point of the individual 
strands may be tallied beside their corresponding values and at the completion of the test the 
total number of tallies for each breaking point can be entered in an adjoining space. A graph- 
ical representation of the result of the test can be easily made by drawing at each breaking point, 
horizontally from a fixed vertical line, a heavy line with its length indicating the number of 
strands breaking at that point. : 


ARTICLE ITI 


Serigraph Test 
Section 1—Object.. The Serigraph Test is designed to determine the tena- 
city, elasticity and elongation of raw silk. 


Note—As a raw silk thread is pulled, it stretches at first proportionally to the pulling force 
and if the pulling force is relieved the thread will return to its original length. If the force con- 
tinues to increase, it will reach a point at which the thread begins to stretch more rapidly and to 
be permanently stretched. 


Section 2.—Definitions. The three physical characteristics determined in 
this test are defined as follows: . 


» 


Tenacity is the strength of a single thread expressed in grams per denier. 
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Fig. 23-122 
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Elasticity is the limiting force expressed in grams per denier which the 
thread will just support without permanent elongation. It is indicated in the test 
by the yield point on the serigraph record at which the straight line portion ends 
and the diagram becomes curved. 


Elongation (heretofore called Elasticity) is the amount that the silk is 
stretched when pulled to the breaking point. 


Section 3.—Apparatus. The apparatus for the test consists of a tensile 
strength testing machine with an autographic attachment recording simul- 
taneously the pulling force and the corresponding elongation of the thread. 
(Figure 85, Part IV.) The machine must be located in a room having humidity 
and temperature control and must be capable of being tested for correctness of 
reading by direct loading with standard weights. The total capacity of the ma- 
chine should not be greater than twice the ultimate strength of the specimen to 
be tested. The uniform speed of the pulling jaw should be fifteen centimeters 
(six inches) per minute. 


Section 4—-Sample. The sample for the test and the sampling for the lot 
shall be taken as specified in Part 1, Section 3. The test sample shall 
consist of ten sizing skeins. The 450 meter skeins used in the Sizing Test or the 
225 meter skeins used in the American Sizing Test may be used, but in either case, 
the skeins should not be twisted tight enough to injure the gum and the skeins 
should be opened and allowed to hang loose for some time before being tested 
in the serigraph. Sizing skeins which have been used for a conditioned sizing 
(Part I, Article III, Section 4) cannot be used in this test on account of the pos- 
sible changes in the physical properties of the thread which may have taken 
place due to the heating in the conditioning oven. 


Section 5—Test. The test skeins shall be placed in a space in which the 
relative humidity and temperature can be regulated to the standard regain, and 
they shall remain a sufficient time (usually one to two hours) to allow them to 
become adjusted to a standard moisture content. Each skein should then be 
carefully weighed to the nearest one-quarter denier placed in the recording 
serigraph and tested for tenacity, yield point and elongation. 

Note—The skein must be secured in the clamps of the serigraph in such a manner that all 
strands are held firmly and none of the threads are cut by the pressure of the clamps or any sharp 
edges. This can be easily accomplished by wrapping all of the strands around a strip of soft 
cardboard and placing the cardboard in the clamps of the machine in such a manner that all 
strands are securely held, but not crushed. It is convenient to place the test specimen in the 
upper clamp of the testing machine first, then carefully draw all of the strands smooth and 
taut, and wrap them around a second cardboard at the position in which the lower clamp should 


seize the strands. Caution should be exercised to see that all strands are parallel, uniformly taut, 
and none excessively stretched. 


The length of the tested portion should be ten centimeters (four inches) be- 
tween the clamps of the machine when the test begins. Care should be exercised 
to prevent the portion of the skein which is not between the clamps, from sup- 
porting any portion of the pulling force. 


Section 6.—Record. The autographic record should show (Figure 25) a 
load-elongation diagram from which the load and the elongation at: any point 
during the test can be read with an accuracy of five per cent and the final reading 
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on the dial of the testing machine should check with the breaking load as shown 
on the autographic diagram. By placing a ruler along the straight line portion 
of the diagram, the point at which the diagram begins to depart from a straight 
line can be marked. This point will be called the yield point. 


The pulling force at the yield point divided by the number of. strands, and 
by the weight of the skeins in deniers is called the elasticity of the silk and is ex- 
pressed in grams per denier. 


The total stretch to the breaking point, divided by the original length is the 
elongation and should be expressed in per cent. 


The tabulated record shall show the following: 


For each skein: zs 


(a) The number of strands tested 
(b) The weight of the skein in deniers 
(c) The breaking force in grams 
(d) The tenacity, i. e., the grams per denier 
(e) The elasticity, i. e., the pulling force in grams per denier at the 
yield point é 
(f{) The elongation, in percentage. 
For the entire test of ten skeins: 
(a) The average tenacity 
(b) The average elasticity 


(c) The average elongation. 


Note—It has been found by experiment that the breaking force, in grams, of a number of 
threads tested together on the serigraph is approximately seven-eighths of the sum of the break- 
ing forces found by testing the same number of threads of the same silk singly on the serimeter. 
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Fig. 25-124 
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: ARTICLE IV. 


Cohesion Test 


(By Seem’s Cohesion Machine) 

Section 1—Object. The Cohesion Test is intended to determine the com- 
pactness of the raw silk thread and the thoroughness with which the cocoon fila- 
ments forming the thread have been agglutinated. It is based upon the amount 
of rolling and rubbing under constant pressure which the thread will withstand 
before splitting into its individual cocoon filaments. 


Section 2.—Apparatus. The Seem Cohesion Machine (Figure 90, Chapter 
IV) consists of a hardened steel roller accurately ground and polished, approxi- 
mately six and one-half millimeters [one-quarter inch] in diameter, mounted 
on a steel arm which is hinged at one end and which acts as the weight to pro- 
duce pressure on the roller. Under the roller a steel carriage mounted between 
guides moves back and forth a distance of about fifty millimeters (two inches.) 
The carriage is fitted with two clamps for holding the specimens and a counter 
indicates the number of strokes which the carriage makes during the test. 
The roller is set at an angle of two and one-half degrees to the path of move- 
ment of the carriage, so that the thread is submitted to a rolling and rubbing 
action. 

Note—Great care should be exercised to keep the roller smooth, free from rust or dirt, and 
to see that it is properly lubricated and adjusted to turn freely but with only slight endwise mo- 


tion. When not in use, the roller should be covered with a film of vaseline or oil to prevent 
rusting, but the film must be thoroughly removed with alcohol or gasoline before beginning a test. 


Section 3—Sample. The sample for the test shall consist of five skeins and 
the sampling of the lot is as specified in Part I, Article I, Section 3. The test 
specimen consists of fifty strands taken at intervals of not more than two 
meters (two yards) along the thread from a single skein, laid taut, twenty threads 
per centimeter (fifty threads per inch) on a sheet of firm, unglazed, black card- 
board, to which they are secured by means of gummed paper tape. One test 
specimen shall be prepared from each of five sample skeins and may be taken 
from the bobbins of the winding test or direct from the sample skein. Raw silk 
which has been used for a Conditioned Sizing, a Serimeter Test, a Serigraph 
Test, or any test which affects its physical qualities, shall not be used for the 
-Cohesion Test. Before being used for the test the card should be inspected to 
determine if the threads have any cleanness defects or pronounced unevenness 
in the portion which is to be tested. Imperfect threads should be removed 
before starting the test and in case the strands are noticeably uneven the card 
should be rejected and another card made. 


Section 4.—Test. The sample cards should be kept in a standard atmos- 
phere for at least one hour after preparation to insure that the thread is in 
standard condition. The testing machine should be operated in a room where 
the relative humidity and temperature can be maintained at standard condition 
during the test. The test cards should be clamped in the machine in such a 
manner as to lie flat and smooth and the threads parallel with the direction 
of movement of the carriage. The machine should run at.a uniform speed of 
120 strokes per minute, and there should be no evidence of jumping or jerking 
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at the end of the stroke. As the test proceeds, the threads should be inspected 
occasionally. As they begin to open, frequent examinations, at least every fifty 


strokes, should be made to determine when all are completely open. 
= » ai 
Note—The openness of the thread can be conveniently determined by removing the card from 


the machine, inserting a thin piece of metal between the thread and the card and slightly raising 
the thread off the card. 


Section 5.—Record. The record of the test should show (Figure 27) the 
number of cards tested, the number of strokes necessary to open all of the. 
threads on each card and the average number of strokes. 


Note—In cases where the threads do not appear to be opening uniformly and a small number 
(five or less) indicate that they will require a much larger number of strokes to open them, the 
test may be considered complete when ninety per cent of the threads are open. 


Fig. 27-126 
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PART THREE 


Italian, Japanese and Chinese Steam Filature (Shanghai) Raw Silk Based 
Upon Tentative Standard Tests 


This Tentative Classification of Italian, Japanese and Chinese Steam Filature 
(Shanghai) Raw Silk is promulgated by The Silk Association of America to 
provide the means for.-interpreting the results of tests made by the methods 
and -apparatus described in the Standard and Tentative Standard Tests for 
Raw Silk. 

No attempt is made to establish any relation with the present market 
Classification and it is not intended that this Tentative Classification shall apply 
to sales contracts under the Raw Silk Rules and Regulations of The Silk Associa- 
tion of America, unless specifically included as special conditions of the sales 
contract. 

Nothing in this Classification shall prevent, in individual cases, the designa- 
tion of specific characteristics which are especially desired, provided such designa- 
tion is made in advance of agreement of sale and is made a part of the sales 
contract. 

The limits set in each grade are the minimum requirements which raw 
silk can show and fall within the grade. 


Gage 
(30,000 
yards ) 


American 
Sizing 
( 225 
meter ) 


GRADE 


Average Tenacity, grams 


per denier (Note A) 


Average Elongation 


percentage 


Evenness Defects 


Average 13 deniers to average 


18 deniers not over 


Average 18 deniers to average 


922 deniers not over 


Cleanness Defects 


Major Defects not over 


Minor Defects (Note B) not over 


Average Size—Permissible limits are specified in Raw Silk Rules 
and Regulations of The Silk Association of America, 


Amended March 23, 1921, pages 7 10, 


Range in denier, for the lot ( not 


exceeding 10 bales) ( Note C ) 


Average 13 deniers to average 


18 deniers not over 


Average 18 deniers to average 


92 deniers not over 
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Note A—It has been found by experience that tenacity in grams per denier by the serigraph 
is very approximately seven-eighths of that found by the serimeter on the same silk. 


Note B—Tlf all other characteristics are satisfactory for a grade and the Minor Defects should 
exceed the limit of the grade, an additional allowance as high as fifty per cent may be made in 
the Minor Defects. 


Note C—Range for 450 meter sizing test should not be assumed as double these values. 


First {Second} Third |Fourth 
6 7 9 9 
§ 9 LE 11 


The approximate equivalents for 450 meters are: 


Average 13 deniers toaverage18 deniers not over 
Average 18 deniers toaverage 22 deniers not over 


APPENDIX A 


COHESION 


The Cohesion Test is especially important for raw silks which are to be 
used for raw weaving and. it furnishes valuable information for all silks. It is 
not, however, included, at present, as one of the characteristics upon which the 
Tentative Classification is based. 


The Test is recommended and for those who use it the following interpreta- 
tion of the results is suggested: 


GRADE OF COHESION 


a nm ee 


1500 1300 1100 1000 
1200 1000 800 600 


Strokes: Average of five cards 
not less than 


Strokes: Individual cards 
not less than 
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APPENDIX B 


WINDING 


Winding is the mill operation by which the raw silk skein is wound onto 
a bobbin. The winding quality of the silk depends upon the thread and skein 
formation and is measured by the number of breaks which will occur in wind- 
ing a measured quantity by the method described in Standard and Tentative 
Standard Tests. It is not a part of the Tentative Classification of Raw Silk 
but is graded as an independent characteristic as follows: 


WINDING seo 


Excellent JExceltent | Good | Fair | } Good | Fair | Poor | Poor | Very Poor Poor 


PART FOUR 


Winding of 100,000 yards 
Breaks not over 


SPECIFICATIONS FOR AMERICAN STANDARD SILK SKEIN 


Section 1—Object. The specifications for the American Standard Silk 
Skein are promulgated by The Silk Association of America for the purpose of 
informing the producers of raw silks regarding the physical characteristics 
which the raw silk skein should possess, in order to be the most satisfactory 
to the American consumers. It is essential in American silk mills that the raw 
silk skeins be uniform in circumference, width and weight; that they be free 
from reel-arm gums; that the beginning of the raw silk thread be easily and 
quickly found and that the thread be unwound from the skein with the least 
possible number of breaks and the smallest possible amount of waste. 

Section 2.—Reeling and Rereeling. The American manufacturers prefer 
rereeled raw silk because of its superior winding characteristics, but raw silk 
may be reeled directly into American Standard Silk Skeins, provided the skein 
formation conforms to these specifications. 


Section 3.—Reel. The reel for forming the ~American Standard Silk Skein 
shall be from 148 centimeters to 150 centimeters (fifty-eight inches to fifty- 
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nine inches) in circumference and shall have six arms, uniformly spaced. The 
arms shall have the outside face upon which the skein rests, rounded in such 
a manner that the thread touches it for a distance of from one and two-tenths 
centimeters to two centimeters (one-half inch to three-quarter inch). (Figure 
28.) 


Fig. 28-127. CROSS SECTION OF REEL BAR 


Section 4—Gum Spots. Hard gum spots, even if they are small, are very 
objectionable and should be entirely avoided. The reel bar described in Section 
3 will produce much softer gum spots, more easily removed, than the narrow 
or V-shaped bar which tends to produce small, hard places difficult to rub 
out without damaging the silk. . _ 


Fig. 29-128. GRANT REELED SKEINS 
A has 12 diamonds; B has 8 diamonds; C has 10 diamonds, 
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Section 5.—Traverse (Figure 29 and Figure 30, 
Diagram of Skein Formation). The guide through 


which the thread passes onto the reel-shall »pass: | 


to and fro along the reel in such a manner that 
a definite ratio exists between the revolutions of 
the reel and the guide of the traverse, so that the 
thread forms clearly defined diamonds in the 
skeins. This diamond formation of skein is known 
as Grant Reeling. There may be from eight to 
twelve complete diamonds across the face of 
the skein. 


Figure 30 is a diagrammatic sketch of a skein 
made by 13/24 gear ratio. In such a combination 
the reel revolves twenty-four times, while the tra- 
verse crank makes thirteen revolutions moving 
the guide of the traverse across the skein and back 
thirteen times, producing thirteen diamonds. : 


Section 6—Skein (Figure 31 and Figure 32). 
The width of the finished skein on the reel shall 
be eight centimeters (three inches) and its weight 
shall be approximately as follows: 

Note—Care should be exercised to keep all bearings of the 
gears and connecting rods which operate the traverse in good 


condition so as not to produce indistinct and imperfect dia- 
monds, 


Average Sizes 


Fine sizes up to.12 deniers—65 grams to 70 
grams (2% ounces to 2% ounces) 


13 deniers to 15 deniers—70 grams to 85 grams 
(2% ounces to 3 ounces) 


Above 15 deniers—85 grams to 100 grams 
(3 ounces to 3% ounces) 


The skein shall be one continuous thread 
made by tying all breaks with good, clean knots, 
with the loose ends cut not more than three milli- 
meters (one-eighth inch) long. The outside end 
of the thread shall be tied around the skein in such 
a manner as to be easily found. The skein shall be 
laced at three places equally spaced with a fine, 
soft-twisted, cotton or spun silk yarn passed 
through at least five diamonds in the width of the 
skein, tied so that the knot is about one centi- 
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DIAGRAMMATIC SKETCH OF GRANT REEL 


Fig. 30-129. 
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meter (one-half inch) from the edge of the skein, and the loose ends cut 
not to exceed one centimeter (one- half inch) in length from the knot (Fig- 


ure 31 and Figure 32). 


Fig.. 32-131. DETAILED LACING OF 
A GRANT-REELED SKEIN 7 


Fig. 31-130. GRANT REELED SKEIN 
LACED IN THREE PLACES 


APPENDIX A 


WINDING OF THE AMERICAN STANDARD SILK SKEIN 


Section 1—Object. The winding test is intended to show the manner in 
which the raw silk thread will pass through the winding operation. 
(For other specifications see Standard Tests, Sections 2-5 and Appendix 


A to Tentative Classification) 
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SUGGESTIONS ON REELING MACHINE CONSTRUCTION AND USE 


Section 1,—Object. The construction of the reeling machine for reeling 
the American Standard Silk Skein is, as a whole, very simple. The frame and 


35 Teerh 


Fig. 34-133. SKEINS MADE BY DIRECT REELING 
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reel box can easily be constructed of wood, although cast iron frames make a 
more rigid and stronger machine.. The only portion requiring careful attention 
to design and construction is the traverse, i. e., the guide which directs the back 
and forth motion of the thread as it is wound onto the reel. These suggestions 
are intended to call attention especially to the traverse and to show a simple 
construction which will be cheap, easily built, and effective in operation. 


Section 2.—Traverse. The diamond in the skein is formed by having the 
traverse guide move back and forth with a definite number of complete cross- 
ings to a definite number of revolutions so that the thread repeats its course 
on the reel and forms a skein showing well defined diamonds. The traverse 
mechanism must be positively connected with the axis of the reel and must 
be driven by it. The essential parts are a reel with a given number of arms. 
a set of gears with a fixed ratio between the teeth (Figure 33) determined by 
the number of arms and the number of diamonds it is desired to produce, and 
a connecting mechanism to drive the traverse. Each reel must drive its own 
traverse (Figure 33). 


Section 3.—Direct Reeling. Raw silk can be reeled from the cocoon directly 
into American Standard Silk Skeins (Figure 34) but the skeins produced in 
this way are generally inferior in formation and winding quality to American 
Standard Silk Skeins produced by rereeling. The quality of the silk is also 
improved by rereeling, provided it is properly done with sufficient tension, 
because it reduces the number of fine ends and some of the other defects. 


The apparatus (Figure 35) consists of a reel, traverse and set of gears which 
will produce a nine diamond skein, three inches wide. The reel bars AA are 
six in number, the circumference of the reel is one and a half meters (fifty- | 
nine inches) and the reel bars have a cross section as shown at B. 


The axle of the reel is fitted on one end with a small pulley which rests 
on a larger pulley on the power shaft and drives the reel. On the other end 
is fastened one beveled gear C having twenty-four teeth. The beveled gear 
D also having twenty-four teeth, engages C and is connected to beveled gear 
E by the rod F. Beveled gear E has thirteen teeth and engages beveled gear 
G which has twenty-four teeth. The set of gears C and D are only for the 
purpose of changing the direction of rotation at right angles to the axis of 
the reel. 


The rod H leads from gear G to the front of the reel box and has on its 
outer end a crank K with a connecting rod L attached to a pin M in the bar 
N which carries the guides P which lead the thread on the reel. The connecting 
rod L should be thirty and one-half centimeters (twelve inches) from center 
to center of pin holes. 


The hole in the connecting rod L through which the wrist pin M passes 
should be in the form of a slot approximately six millimeters (one quarter inch) 
greater in length than the diameter of the wrist pin, as shown at R. 


It is necessary to keep this entire system in good order and replace parts 
when they become so worn or loose as to produce imperfect diamonds. 

The reel box should be as completely enclosed as possible and maintained 
at a sufficiently high temperature to dry the thread rapidly. Steam pipes for 
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drying should be placed in the bottom of the reel box and it is considered by 
some desirable to place a steam pipe in the top of the box near the front and 
near the thread as it enters the box. 


Some raw silk skeins show a tendency in the winding in America to 
separate into rings after a portion of the skein has been wound. It has been 
suggested that this might be due to incomplete skeins being allowed to stand 
on the reel and become dry over night. 


APPENDIX C 


Suggestions on Rereeling Machine Construction and Use 


The machine for rereeling may be made the same as the direct reeling ma- 
chine but it is possible to simplify it and get the same results. 


The drawing (Figure 36) shows a rereeling machine in the simplified form. 


The axle of the reel is fitted on one end with a small pulley on the power 
shaft and drives the reel. On the other end is fastened the beveled gear E having 
thirteen teeth, which engages beveled gear G having twenty-four teeth and con- 
nected to crank K. 


The rod T is connected with bell crank S which engages with the traverse 
bar N by rod L. 


The rereeling machine should have some means for preventing the forma- 
tion of double ends in rereeling caused by the broken thread from one small reel 
becoming attached to that of another small reel and being rereeled with it (Figure 
3f): : 

One device suggested in connection with a rereeling machine consists of par- 
titions of thin boards separating the bobbins so that if the thread breaks either 
as it leaves the small reel or after it passes the tension bar R, the loose end 
cannot fly against the other threads. Any device which will accomplish the same 
result will be satisfactory. 


The rereeling should be done at sufficient tension to break the fine places in 


the thread and to form a compact skein. (See last two paragraphs of Appendix 
BB) 
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Fig. 36-135. METHOD OF GEARING TRAVERSE AND REEL FOR 
REREELING INTO STANDARD AMERICAN SKEIN 
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Fig. 37-136. REREELING MACHINE WITH 
SMALL REELS SEPARATED - 
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As a member of the Raw Silk Classification Committee, I desire to say that 
while we were not in accord on several principles, the reports represented the best 
composite method we could present at the time. As a matter of information I 
present herewith several of the principles ~wherein my private practice differs 
from that recommended by the Committee. 

(X). W. P. Seem’s interpretation of the proposed Tentative Classification by 
the Raw Silk Classification Committee.— 

(OQ). Seem’s method as given in Part II, Chapter III. 


Principle A. 


(X). That raw silk to constitute a grade must meet the proposed minimum 
requirements on all characteristics. This virtually means classifying silk on its 
lowest quality. 


(O). That the grades constitute an average of four basic qualities:— 
Strength, Cohesion, Evenness and Cleanness. 


Principle B. 
(X). Proposed but four grades, called—First, Second, Third and Fourth. 
Any silk lower than the fourth on any quality will naturally come within a fifth. 


(O). Recommends eight grades, determined by percentage based on com- 
mon values. 


Principle C. 
(X). Evenness defects are to be counted as found on 30,000 yards tested. 
(O). Evenness defects to be rated according to their effect on evenness, and 
on the general effect of very fine ends on the working qualities of all fabrics. 


Principle D. 
(X). Cleanness defects are to be subdivided into Major and Minor and 
counted as found on 30,000 yards tested. An allowance to be made on Minor 
defects before reducing the grade. 


(O). Cleanness defects are to be rated according to their size and effect on 
cleanness. 
Principle E. 


(X). The Serigraph test is recommended to replace the Serimeter, and that 
elongation be considered as one of the basic qualities. 


(O). The strength test is made on Serimeter. Elasticity, now called elonga- 
tion, is not considered a basic quality as now made. 


Principle F. 


(X). . The range of 225 Metre sizings to be included as a basic quality. 
(O). The range of sizing is found to be very unreliable and its use confusing. 


Principle G. 
(X). The Cohesion test to be held open for further investigation before 
adopting it as a basic quality. | . 
(O). The Cohesion test is averaged up with the relative value of Tenacity or 
Strength as representing the physical quality. 
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The Atwood Machine Co. plant at Stonington, Connecticut. 
The buildings cover several acres, making the plant the 
largest in the world devoted exclusively to the production of 


SILK THROWING 
MACHINERY 


The building of Atwood Throwing Machinery was started 
in 1864, by John E. and Eugene Atwood at Mansfield, Conn., 
in the small frame shop shown in the oval insert above. 
The business grew rapidly and was moved to Willimantic, 
Conn., where a larger building was devoted to it. In 1876 
the Willimantic factory was destroyed by fire and the busi- 
ness was then established in the first unit of the present 
large plant at Stonington, Conn. 


In 1880, the Atwood Machine Co. invented and introduced 
the high-speed organzine spinning frames which revolu- 
tionized the throwing industry of the world, as the machines 
have been copied in all countries. 


For 58 years (1864-1922) Atwood Machinery has been the 
standard equipment in the throwing plants of this country. 


We build a machine for every requirement in the throw- 
ing mill. (See following pages.) 


Our consulting service is always available to all interested 
in silk throwing machinery and equipment. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. U.S.A. 


RAW SILK 
WINDING FRAMES 


Built in various types for raw silk, soft silk, artificial - 
silk, spun silk and special winding. 


Length of machines to suit space. Equipped with 
plain swift or with geared type. 


Adapted for individual motor drive or regular belt 
drive. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. U.S.A. 
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Several types are built for all varieties of work re- 


quiring exact doubling of any class of material from 
two to twelve strands. 


Arranged for either individual motor or belt drive. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. 


U.S. A. 


SPINNING OR 
TWISTING FRAME 


Built either single or double deck and any length desired, 
either for heavy or light spinning of raw silk, artificial, spun 
silk or machine twist. 


Special Twisters built for working artificial silk, also crepe 
twisting frames with either geared or friction take-up. 


All types are equipped with the high speed, gravity spindles. 


Individual motor or regular belt drive, as desired. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. U.S.A. 


COMBINATION DOUBLING 
AND TWISTING FRAME 


5B STYLE 
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This frame is especially adapted for working all .material 
requiring perfect doubling and twisting. It is built in various 
styles for throwing organzine and tram, also a very heavy 
type for artificial silk, up to twelve ends. 

Driven by individual motor or direct belt, as deserts 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. DES. As 


COMBINATION — 
SPINNING, DOUBLING AND 


TWISTING ORGANZINE FRAME 


dC STYLE 


This machiné is especially designed for Organzine 
throwing. It will produce the most perfect product 
at the minimum cost. It is fitted for individual motor 
or belt drive. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. | ies ae Ws 


REELING FRAME 


Built in various types, for reeling from below or 
overhead, with one or more sections of two flys each, 
and adapted for reeling all varieties of materials at the 
greatest possible speed. 


Special Reels of one fly are also built for Machine 
Twist for testing purposes and for special work. 


Driven by individual motor or belt, as desired. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. e728. Ax 


WARPING MACHINES 


These are built in several types. The Swiss sec- 
tional style of 11/5, 21/5, 2%. meter circumference 
reels used with separate beaming machine. 


Also the Combined Warping and Beaming style, 4, 
5% and 6 yards circumference Reels. These are 
equipped with reverse drive for Reels, with variable 
parting and guide reed motions and with section gauge. 


Driven by individual motor or belt direct. 


THE ATWOOD MACHINE COMPANY 


Stonington, Conn. U.S.A. 


ALFRED SUTER 
Lextile Engineer 
200 FIFTH AVENUE == ~NEW YORK 


Specialist in Yarn and Cloth Testing Apparatus | 
Erection of Complete Laboratories ee 


NEW SILK REEL 


We have all of the apparatus on exhibition 
in our office Room 915 at above address and 
will cheerfully demonstrate any of them 


SCOTT SERIGRAPH 


“For determining 
TENACITY, 
ELASTIC LIMIT and 
ELONGATION 
to breaking point. | 


This is the only testing 
machine which registers 
the elastic limit of silk, 
that is, the point to which 
silk can be stretched and 
go back to its original 
length. without showing 
permanent elongation 
after the tension is re- 
leased. 


The test is made on a 
skein of 450 or 225 Me- 
ters and a permanent 
record is produced on a 
charts. 


This factor is very im- 
portant on all silks used 
for warps and knitted 
Fabrics. 


See Chapter II, Part I and 
IV of this book, and also the 
Report of the Raw _ Silk 
Classification Committee of 
the Silk Association of 
America. 


New York Sales Representative 


‘ALFRED SUTER 


200 Fifth Avenue 
New York 


Manufactured by 


HENRY L. SCOTT & CO. 


Blackstone and Culver Streets 
Providence, R. I. 


THE SERI-PLANE 


For the Inspection of Silk and 
Cotton Yarns 


HIS apparatus is designed to show up defects in even- 

ness and cleanliness, as yarn taken from ten different 

spools is wound upon a black inspection board in even 
distances of 25 to 200 threads per inch in spreads of five 
inches each. This gives a visual inspection of 500 yards per 
spread or 5,000 yards per board. 
Defects can be easily counted and tabulated and by giving 
each its due penalty a percentage of evenness and cleanliness 
can be arrived at which will give a definite figure upon which 
silk can be graded. 
“This is the best thing brought out within the last ten years 
in testing apparatus” is the opinion of some of te ablest 
inspectors of yarns in this country. 


Designed and manufactured by the Conditioning —_ Testing 
Laboratories of 


CHENEY BROTHERS, South Manchester, Ct., U. S. A. 


Write for complete details to 


ALFRED SUTER, Textile Engineer 


200 Fifth Ave. Sole Sales Agent New York City 


SCRANTON. SILK MACHINE CO. 


OUR SILK THROWING MACHINERY embodies me- 
chanical and technical knowledge acquired through 
twenty-two years of study and manufacture. 


SPINNERS: Rigid construction for minimum floor 
space; accurate twist through direct gear ratio from 
spindle to take-up rolls. Quick change box; direct 
Individual motor or group belt. drive; swing and 
rigid spindle types. Double deck in either type. 


WINDERS: A most substantial machine giving maxi- 
mum production for Hard or Soft silk. Three speeds. 
Adaptable to Artificial Silk. 


DOUBLERS: Built for two to twelve thread work. The 


control for singles is absolute; the mechanism is a 


permanent mechanical balance. 


REDRAW FRAMES and HIGH SPEED DOUBLERS: 


In an improved construction to give maximum pro- 
duction. | 


REELS: The perfected design combined with rigid 
mechanical construction assures a well formed skein 
of accurate yardage. The stop-motion mechanism is 
most positive and substantial. 


BUNDLING PRESSES: Power (Air, Water and Steam) 
and Hand Presses. Boxes built for standard hard 
silk bundle and also for other textile requirements. 


SCRANTON SILK MACHINE CO. 
“DUPLEX” 


This perfected machine for doubling and twisting in one opera- 
tion incorporates the fundamental mechanical principles essential 
to the producing of a wniform and accurate twist. 

A positive delivery of silk through geared rolls to a swing 
spindle of uniform speed, all controlled by a positive quick-acting 
stop-motion prevents singles and assures a uniform twist. 

ras two to aero ends can be handled accurately and posi- 
tively 


By using an improved design of vertical motor, the Duplex re- 
quires a minimum amount of power. 


The machine is a large producer with a minimum number of 
wearing parts. 

Our component of machines for handling Artificial Silk is com- 
plete and in use by the leading manufacturers. 

Write for our Catalogue on Throwing Machinery. 


SCRANTON SILK MACHINE COMPANY 
1625-27 Nay Aug Ave. _ Seranton, Pa., U.S. A. 


Westinghouse 


Individual Motor-Drive 
for Silk Spinners 


This new Westinghouse de- 
velopment in the textile indus- 
try carries with it the follow- 
ing advantages: 


1. The 25 to 30 feet of 
belting required between line 
shafting and machine is 
eliminated. 

2. Lower maintenance by 
the removal of cross heads 
and main driving belts. 


3. No belt guards or oth- 
er safety devices required. 


4. Provides more aisle 
space. 

5. Allows of individual 
operation of any machine or 
any number of machines re- 
quired for the volume of 
work in hand. 

6. Material saving in 
power when complete plant 
is electrified. — 


Westinghouse Individual 
Motor-Drive can be readily 
installed, at minimum cost, on 
any machines now belt driven. 


Ask our nearest district office for 
further information 


STINGHOUSE 
ELECTRIC 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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Westinghouse 


Fourteen Double- 
deck Spinners in- 
dividually driven 
by 50 hp. West- 
inghouse Motors. 


Type of 
drive em- 
ployed be 
fore instal- 
lation of in- 
dividual 
motor drive. 
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Founder of 
ee ISS SALT'S TEXTILE INDUSTRY | 
| Sie ce IN ENGLAND IN 1824 - 
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_. For all purposes- Made in the 
largest and most modern spun 
silk mills in America— 44,000 
spinning spindles—9%™ acres floor 

| space. 


| SPUN SILK YARNS | 
a 


SALES GRISWO LD MILLS 
DARBY, PA. 


New York Teleshone. 
38 East 25th Street Madison Square 9618 | 


The Controlling Factor in 
Silk Manufacture 
is Humidity 


UT “humidifying” does not mean “moist- 
ening” merely. It means the mainte- 
nance of a given degree of moistness, at a 
controlled temperature, with a uniform dis- 
tribution of the conditioned air thruout 
every cubic foot of the enclosure. 


The most outstandingly successful Silk 
Milis in the world are equipped with Car- 
rier Air Conditioning Systems. 


We will be glad to tell you why these mills 
chose Carrier Equipment, and what Carrier 
Equipment can accomplish for you. 


— Grrier Figineering @rporation 
750 Frelinghuysen Avenue 
Newark, New Jersey 


ioscan Buffalo Chicago New York Philadelphia 


Manufactured Weather makes ‘‘Every day a good day’? 


PARROT BRAND 
TEXTILE SOAPS 
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WRITE FOR SAMPLES 
AND PRICES 


Established 1877 


‘Chas. W. Young & Co. 
es 1247 N. Twenty-sixth Street 
_. Philadelphia | 


THE ALLENTOWN 
BOBBIN WORKS, lnc. 


ALLENTOWN, PA. 


Makers of Best Bobbins for 


SILK THROWING 
WEAVING MILLS 


SPECIALIZERS ON 


Indestructi tee oe olutely True Balanced 5 Bs 
d All Hi igh Grade 


FIBRE 


HEAD BOBBINS 


All Work Guaranteed 


Mack’s Bobbins Have Been on the Market Over 42 Years 


WE ARE 
SPECIALISTS 


IN RINGS ror 
SILK SPINNING 


WH ITI TINSVI LLE 
SPINNING RING CO. 


gS . WHITINSVILLE, MASS. ; an 


The Sound Value of Experience 


Literally thousands of humidifying systems suc- 
cessfully installed by the American Moistening 
Company bear witness to the broad experience 
on which this company’s counsel is grounded. 
It is the oldest organization in its field—the 
wisest in experience. 


The men who founded it thirty-four years ago 
were the first to apply scientific principles to 
humidification—the first to produce mechanical 
humidifying devices. They were pioneers—and 
you will find the engineering staff of the Com- 
pany today as eager as the founders to set new 
standards of efficiency, evolve new economies 
to surpass what has gone before. 


We are sure a discussion of conditions in your 
factory that pertain to humidification will be 
mutually profitable. Why not talk them over 
with one of our staff? It will not obligate you. 
Address replies to : 


American Moistening Company 
251 Causeway Street Boston, Mass. 


Philadelphia, Pa. Charlotte, N. C. 
Atlanta, Ga. 
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Lestershire Fibre Head Spools and 
Bobbins of Every Description 


LESTERSHIRE SPOOL & MFG. CO. 


Factory New York City 
Johnson City, N.Y. 15 Park Row 


Compliments of 


KAHN & FELDMAN, Inc. 
40 East 29th Street 
New York 


Telephone 8126 Madison Square 


President, ALLEN .J. READ 
Vice-President and Treasurer, 
HENRY S. PARK : 
Secretary, RAYMOND THORP 


The Read & Lovatt 


Manufacturing Co. 


COMMISSION SILK THROWSTERS 


ORGANZINE —TRAM—HARD 
TWISTS 


Specialize in Throwing for the 
Hosiery Trade 


NEW YORK OFFICE 
Emmet. Bldg., $5 Madison Avenue 


Telephone: Madison Square 4626 


MILLS: Weatherly, Pa., Palmer- 
ton, Pa:;‘and Elmira, N.Y. 


LUDWIG LITTAUER & CO. 


Incorporated 
Oreanaure Tram, Crepe, 
Hosiery Tram, Twist 
and Specialties 
Artificial Silk 
30-38 East 33d Street, New York, N. Y. 


MILLS: BEACON, YONKERS, 

N. Y.; SCRANTON, PORT TRE- 

VORTON, KRATZERVILLE, 
SELINSGROVE, PA. 


Sez 


Imported and Domestic Cotton 
Yarns, Harness Twine 
Imported Turkey-Red Cotton 


Yarns, Tinsel-Thread 


MINDLIN & ROSENMAN, Inc. 


105 East 29th Street 
New York 


TRADE MARK 


Thrown and Artificial 
Silk Yarns 


TELEPHONE, MADISON SQUARE 2237 


WILBUR DOLSON SILK C0., 


— INC, —— 
17 Madison Avenue, New York 


Manufacturers of 


THROWN SILK YARNS 


Crepes, All Kinds 


Organzine 


Weaving Tram 
Silk Hosiery Trams 
Combination Hosiery Trams 
with Worsted and Artificial 


MILLS OWNED: 
Wyandotte Silk Mills, Bethlehem, Pa. 
Tioughnioga Miuills, Cortland, N. Y. 


‘Telephone, ‘Madeon Square 5206 


General Silk Importing Co. Inc. 


Yokohama Shanghai 
Shameen, Canton Milan Lyons 
RAW AND THROWN SILK 
CREPES HOSIERY TRAM 


WARPS INSULATING SILK 
Largest Capacity in America 


National Spun Silk Company, Inc. 


Mills 
New Bedford, Mass. 


HIGH-GRADE SPUN SILK YARNS 
FOR ALL PURPOSES 
Largest Capacity in America 


Klots Throwing Company, Inc. 
SILK THROWSTERS 
Specialize in Hosiery Tram and Crepe 
Mills 
Carbondale, Pa. Scranton, Pa. 
Forest City, Pa. Archbald, Pa. 
Cumberland, Md. Moosic, Pa. 
Lonaconing, Md. Keyser, W. Va. 
Fredericksburg, Va. 
Alexandria, Va. Passaic, N. J. 


General Offices 
440 FOURTH AVENUE 
NEW YORK CITY 
Telephone Madison Square 2181 


Neutrasol V-75 


This is the new soaking oil 
for Throwsters and Raw 
Silk Weavers. Contains no 
mineral oil, is absolutely 
harmless to silk and requires 
no soap to make an imme- 
diate, uniform and perman- 
ent emulsion. 


Nohardbobbins, production 
increased, less waste, 70% 
take-up, quick stripping. 
We show you how with- 
out cost. 


Neutrasol Products Corp. 


41 Park Row New York City 


Reg. U. S. Pat. Off. 


Special Colors 


for 
THROWSTERS 


Send for samples 
and quotations 


H.A.METZ&CO., Inc. 


122 Hudson St. New York 
Boston Philadelphia Providence 
Chicago Charlotte San Francisco 


RAW SILK 


By LEO DURAN 


Price $3.00 Net 


Second Edition— With many illustrations 


Revised and brought up to date 
by the author, after extensive 
travel and study in the raw silk 
producing countries of the world. 
An exhaustive treatment of the 
subject within comparatively 
small space, so simply written as 
to be easily understood by be- 
ginners—Of equal value to the 


more experienced silk man. 


Silk Publishing Company 


267 Fifth Avenue New York 


Silk Market Weekly Digest 


PUBLISHED EVERY SATURDAY 


Giving a summary of the markets and mill and market news both 
here and abroad. The only weekly paper devoted exclusively to 


the silk industry. 


Subscription Price, $4.00 Per Year 


THE TECHNICAL MAGAZINE 
OF THE SILK INDUSTRY 


Feature articles by leading technical experts in the industry on 
all phases of manufacture, from the raw material to the finished 
product. Notes on improvements and additions in machinery and 
allied lines. Illustrations of new mills and new ideas in construction 


and equipment. 


Subscription Price, $2.00 Per Year 


Combination Silk and Silk Market Weekly Digest 


$5.00 per year. 


Silk Publishing Company 


267 Fifth Avenue, New York City 


UNITED STATES TESTING 
COMPANY, Inc. 


General Offices 
340 Hudson Street New York City 


Branches 
New Bedford Paterson Philadelphia Shanghai 


Tests and Analyses _ 
Raw, Thrown, Spun and Artificial Silks, 
Silk Wool and Cotton Fibers, Yarns and Fabrics, 
Fuels, Oils, Soaps, Waxes, Waters, Dyestuffs. 


Research Laboratory 


Investigation and study of problems arising in. 
any branch of the textile industry. 


Instrument Shop 


Standard Textile Testing Apparatus manu- 
factured including Gage Machine, Cohesion 
Machine, Sizing Reel, Motor Driven Twist 
Counter, etc. 

Storage 


For raw silk and other textiles, with burglar 
protection and lowest fire insurance rates in 


New York. 
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